IBM 




1/ 



Ml 










57W]Cr3!n. 




1 !" 



— ^®^ 








MINOR REVISION (October 1955) 


This edition, Form 22-8485-3, is a minor revision of the preceding edition but 
does not obsolete Form 22-8485-2. Principal changes in this edition are : 


PAGE 


SUBJECT 


55 

71 

111 


Type 407 Accounting Machine 

IBM Tape-Controlled Carriages and Form Feeding Devices 

Type 602A Calculating Punch 



Copyright 1951, 1955 

International Business Machines Corporation 

590 Madison Avenue, New York 22, N. Y. 

Printed in U.S.A. 

Form 22-8485-3 



PREFACE 



SKILL in the operation of any machine requires prac- 
tical experience, but experience alone is not enough. 
A student operator can become skilled only through a 
combination of personal instruction, practice, and 
study of the written material. 

The purpose of this manual is to help you to under- 
stand how several IBM Electric Accounting Machines 
operate and to serve as a guide during practice ses- 
sions. Study of the sections Operating Pointers and 
How to Operate the Machine will do much to avoid 
the confusion that often is the result of a trial-and- 
error approach. 

After instruction, practice, and study of each ma- 
chine, evaluate your understanding of the machine by 
answering the review questions without reference to 
the text. Once you learn to answer the questions in 
your own way, you will approach each machine with 
confidence, because you will know what you are doing 
and why. 

Do not be discouraged if at first you cannot remem- 
ber some of the terms used to describe the various 
features of the machines. The important thing at first 
is to learn where they may be found on the machine, 
and when and how to use them. 

From a strictly operating point of view, learning 
how to operate IBM punched-card machines is no 
more difficult than learning how to drive an automo- 
uiiC. j_.ven tnough the results obtained from each type 
of IBM machine vary considerably, the basic operat- 
ing steps have a great deal of similarity. The basic 
operating steps in operating any IBM machine may 
be generally classified as follows : 

Setup. This includes inserting the proper control 
panel when one is required, and setting the various 



switches, depending upon the machine and the specific 
operations to be performed. 

Inserting Cards in Hopper. The hopper is that part 
of the machine into which IBM cards are placed by 
the operator, but not always in the same way. IBM 
machines through which only one file of cards can be 
processed have one hopper ; machines through which 
two files may be processed, such as reproducers and 
collators, have two hoppers. 

Operating Keys. The operating keys always include 
the Start and Stop keys, which are depressed by the 
operator. Several machines have additional operating 
keys, such as reset and total keys. 

Observing Signal Lights. Most of the machines 
have one signal light to indicate that the machine is 
ready for operation. Other signal lights may be found 
on machines to indicate various special conditions. 

Removing Cards from the Stacker. The stacker re- 
ceives the cards after they pass through the machine. 
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stackers ; sorters have thirteen stackers ; all other ma- 
chines have only one stacker. The operator removes 
the cards from the stackers and places them in boxes, 
trays, or bins for filing purposes, 

Testing. Operations should be started only after a 
thorough test of results to be obtained has been made 
during a short trial run. A knowledge of the specific 
operations to be performed is necessary to test the 
setup. 

This guide gives all of the information needed to 
operate IBM Electric Accounting Machines, except 
for wiring control panels, which is described in a 
separate set of manuals. 
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IBM CARD PUNCHES 



RECORDKEEPING is one of the most important 
tasks of any business or government agency. 

Planning and handling supplies, records and serv- 
ices of personnel depend upon accurate and up-to-date 
knowledge of details, which, in turn, depend upon the 
compilation of reports from written records of many 
types. IBM electric accounting machines are used to 
great advantage for the preparation of these reports. 

The very first operation in the whole process is the 
transcription of written records to punched cards. 
just as punched holes in a roll of paper can produce 
music, so punched holes in IBM cards can produce 
reports. Written records can be read only by the eye, 
but punched-card records can be read by machines as 
well. Such records are sorted and summarized by ma- 



chines at higher speed and with greater accuracy than 
would be possible by any manual process. Therefore, 
once the cards are punched and verified, they are the 
basis for all printed reports. 

There are several types of IBM card punches avail- 
able for transcribing written data into the form of 
holes punched into an IBM card. The two most com- 
monly used are the Type 31 Alphabetical Duplicating 
Punch and the Type 24 Card Punch. 

TYPE 31, DUPLICATING PUNCH 

This machine (Figure 1) is equipped with two key- 
boards, numerical and alphabetic. The numerical key- 
board is used for punching numerical information, 
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Figure 1. Type 31 Duplicating Punch 
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merically coded data. The alphabetic keyboard, simi- 
lar to a typewriter keyboard, is used for punching not 
only numerical information, but also alphabetic in- 
formation, such as name or description of an item. 
The two keyboards afford a means of adapting the 
machine to various types of punching with maximum 
speed and accuracy. 
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spersed, it is more practical to use the alphabetic key- 
board entirely. The hands never need leave the key- 
board except to turn over original documents with 
the left hand. However, in recording several consecu- 
tive numerical items, an operator should shift her 
right hand from the alphabetic to the numerical key- 
board as the need arises. This applies even to expe- 
rienced typists who may prefer to ignore the numeri- 
cal keyboard. The numerical keyboard is simple and 
compact, and greater speed and proficiency can be 
attained by using it. 

A light depression of a key on either keyboard 
causes a punch or punches to be electrically driven 
through the card, thereby cutting one or two holes in 
the column that corresponds to the key depressed. As 
each column is punched, the card is advanced auto- 
matically to the next column. This is similar to the 
action that takes place on a typewriter as letters are 
typed on paper. As the card moves from right to left 
the columns are punched from left to right. 

OPERATING FEATURES 

Key Interlocking 

All keys on both keyboards are interlocked to pre- 
vent the depression of two keys from the same key- 
board at the same time. However, in special cases, 
this key interlocking may be made permanently in- 
operative for certain keys commonly used in com- 
bination. 

Column Indicator 

The column indicator (Figure 2) is a plate bar, lo- 
cated immediately above and parallel to the card bed 
of the machine, consisting of 80 numbered divisions, 
each of which represents a single column of the card. 
The numbers are scaled from right to left, from col- 
umn 1 to column 80. As the cards are being punched, 
the indicator pointer moves along the bar and indi- 




Figure 2. Column Indicator 

cates at all times the column of the card about to be 
punched. For example, if the last column punched is 
32, the indicator will point to column 33. 

Numerical Keyboard 

The numerical keyboard (Figure 3) consists of 
fourteen keys : the digits to 9, an X or 11 key, a 12 
key, a Space key, and a Release key. 

The keys are arranged in three parallel rows for 
ease in the touch system of operation. The first verti- 
cal row, operated by the index finger of the right 
hand, contains the 12, 1, 4, 7, and space keys. The 
" vwim ,v -'" vui i»JVv, vjjj^iaceu uy me nuuaic nnger, 
contains the X, 2, 5, and 8 keys. The third vertical 
row, operated by the ring finger, contains the release, 
0, 3, 6, and 9 keys. All keys except the space and re- 
lease keys will punch a hole in one of the twelve punch- 
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Figure 3. Numerical Keyboard 
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ing positions in each column. The to 9 keys will 
punch holes as indicated on the card ; the X key will 
punch a hole in the X or eleventh position of a column 
(directly above the zero position) ; and the 12 key will 
punch a hole one position above the X, very close to 
the top edge of the card. 

The two non-punching keys that complete the key- 
board are the space key and Lie release key. The space 
key, appearing at the bottom of the first row of keys 
directly below the 7, permits the operator to space one 
column at a time over columns of the card that are to 
be left blank or unpunched. The release key, appear- 
ing above the last row of keys and directly over the 0, 
releases a card from any position to a position from 
which it may readily be removed from the machine. 

Numerical Punching 

Punching numerical information is simply punch- 
ing holes representing particular digits (0 to 9) in 
predetermined columns of the card. If, for example, a 
3 and a 7 are punched in two successive columns, the 
number 37 is recorded for use in operations such as 
printing, accumulating, classifying, reproducing, fil- 
ing, and multiplying, when that card is fed through 
one of the other machines. What this number repre- 
sents is determined by the card field heading, usually 
shown above the zeros on the card. The term field is 
used in punched-card practice to describe a column or 
group of columns set aside by vertical lines for a par- 
ticular item of information. Thus, the number 37 may 
represent year, location, warehouse, quantity, or 
amount. If a serial number should appear in the first 
8 vertical columns of the card and read 36214901, 
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the second column, the 2 in the third column, the 1 in 
the fourth column, and so on, as shown in Figure 4. 

If the serial number to be punched in an 8-column 
field has only five digits, as 56074, columns 1, 2 and 
3 are punched with zeros in order to keep the signifi- 
cant digits 5, 6, 0, 7 and 4 in their proper relation to 
other serial numbers. All numerical data or coded 
material that appears in an IBM card is punched by 
key depressions from either the numerical keyboard 
or the top row of the alphabetic keyboard. 

In addition to punching digits (0 to 9) on the nu- 
merical keyboard, special indications are punched in 
the 11 and 12 positions by use of the keys described. 
It is essential that these be as accurately punched as 
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Figure 4. Numerical Punching 

the numerical data, and it is highly important that 
punch operators become familiar with their use. 

Alphabetic Keyboard 

Reference to the illustration of the alphabetic key- 
board (Figure 5) shows that it contains a space bar 
used for spacing over columns, the full range of alpha- 
betic characters, A to Z, and the digits 2, 3, 4, 5, 6, 7, 
8, 9, 0, 1. The 1 key on the numerical or top row of 
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Figure 5. Alphabetic Keyboard 
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be used for a 1, because it punches two holes, 1 1 and 3. 

The shift, tabular, backspacer, and punctuation 
keys are dummv kevs that will neither perforate the 
card nor cause the machine to space. They are on the 
keyboard merely to simplify the use of the touch 
system. In addition to these keys, there are three 
others; skip to control skipping of certain fields of 
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already punched. These keys will be explained in 
greater detail later in the description of the automatic 
feeding and ejection of cards. 

Alphabetic Punching 

Alphabetic punching, that is, the recording of let- 
ters in IBM cards, is accomplished by keys on the 
alphabetic keyboard, which is similar in design to any 
standard typewriter keyboard. As previously stated, 
there are only twelve punching positions in each col- 
umn of the card. Because there are 26 letters in the 
alphabet and only twelve possible positions in which 
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punch two holes in a column for each letter. This re- 
quires a low or numerical punch (1-9) in combination 
with a high or zone punch (0-11-12). Thus, the 
punching for each letter of the alphabet is as follows : 



JflKS.1 /.USSIh. 


SECOND ZONE 


THIRD ZONE 


12 punch in 


1 1 punch in 


punch in 


combination 


combination 


combination 


with 


with 


with 


1-A 


1-J 




2-B 


2-K 


2-S 


3-C 


3-L 


3-T 


4-D 


4-M 


4-U 


5-E 


5-N 


5-V 


6-F 


6-0 


6-W 


7-G 


7-P 


7-X 


8-H 


8-Q 


8-Y 


9-1 


9-R 


9-Z 



The two holes for any given letter of the alphabet 
are punched simultaneously by one depression of an 
alphabetic key. For example, the complete alphabet, 
punched with 26 key depressions in columns 25 to 50 
would appear as shown in Figure 6. 

It should be noted that the alphabetic X is com- 
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be confused with the X or 11 position punched by 
the X-key on the numerical keyboard. The former is 
a letter of the alphabet, while the latter is a control 
punch used to differentiate various classes of cards. 
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Zone Punching 
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Figure 6. Alphabetic Punching 
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Figure 7. Eject-Stop Lever and Card Reversing 
Device 



MACHINE FUNCTIONS 

Hand Feed 

Cards may be fed and removed from the machine 
by hand. In actual practice, this is rarely done except 
to make corrections. When it is desired to feed the 
cards by hand, care must be taken to see that the eject- 
stop lever (Figure 7) on the left side of the card bed 
is in its upward position, as this disengages the auto- 
matic feeding and ejecting mechanism. 

It is possible to punch two cards simultaneously if 
desired, but both must be hand fed, because only one 
card at a time can be fed automatically from the 
hopper. 

Automatic Feed and Eject 

In normal operation, cards are fed into the machine 
by a card knife and ejected into the stacker automati- 
cally by the card gripper jaw. The card feed hopper, 
located immediately to the right of the punching 
mechanism, allows the operator to load the machine 
with approximately 200 cards at a time. The cards to 
be punched should be placed in the hopper face up with 
the left end of the card or column 1 to the left. The 
card weight must be placed on top of the stack of cards 
in the hopper and left there as long as cards are being 
automatically fed and ejected. 

The automatic feed and eject mechanism of the 
machine operates only when the eject-stop lever is in 
its downward position. This allows the card gripper 
jaw to drop and make contact with a magnet directly 



underneath it, supplying the electrical impulse neces- 
sary to drive the carriage automatically to the right, 
while the card knife in the hopper feeds the bottom 
card to the left. The card is now firmly held in the 
carriage under the punching mechanism and is ready 
to be punched. 

Upon the release of each card punched either auto- 
matically or by the depression of the release key, the 
card is gripped by the card gripper jaw, which flips it 
into the regular stacker face down. If the card revers- 
ing device is in use, the same card flips again face up 
into the auxiliary stacker directly behind the regular 
stacker, thus reversing the sequence of the cards. An- 
other card is then automatically fed from the hopper 
into punching position. 

The use of the automatic feed mechanism elimi- 
nates all unnecessary movement of the hands and 
makes it possible for the operator to concentrate on 
punching. Fatigue is reduced to a minimum with a 
resultant increase in both accuracy and speed. 

Ejection Control Switches 

While the automatic feeding and ejecting of cards 
is controlled by the eject-stop lever, the automatic 
flipping of cards is controlled by two switches located 
on a panel directly above the hopper. The upper 
switch is marked Release-Key-Eject. The lower 
switch is marked Automatic Eject (Figure 8). 

When release-key-eject switch is on (with the auto- 
matic-eject switch off), the card is ejected after col- 
nmn 79 has passed. This switch always should be off 
when punching is to be done in column 80. 




Figure 8. Hopper and Eject Control Switches 
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Figure 9. Duplicating Rack 
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punched and ejection is to follow immediately there- 
after. When both switches are off, automatic ejection 
becomes inoperative, permitting multiple punching in 
column 80. Ejection must be accomplished from col- 
umn 80 by depressing the space key on the numerical 
keyboard or the st (stacker) key on the alphabetic 
keyboard. 

Duplicating Rack 

One of the most important features of this punch is 
the duplicating rack (Figure 9), which makes it pos- 
sible to transcribe automatically into a group of cards 
information that is to be the same on all cards, as for 
example, the date of the records. 

Under these conditions, it is not necessary to key- 
punch this information into each card by hand. The 
operator may punch the common information into a 
master card, which must be placed in the master card 
rack of the machine, located above and to the left of 
the punching mechanism. The master card should be 
locked into position by closing the bar or door that is 
marked with a plate reading Keep raised when not 
in use. 

Locking this bar automatically raises a set of 
brushes into position. As the master card feeds be- 
tween the brushes and a metal roller, the brushes, 
lying directly underneath the punched holes in the 
column, pass through and contact the roller. The im- 
pulses thus set up actuate corresponding punches, and 
information from the master card is punched into the 
blank card. 



This duplicating is column for column. For exam- 
ple, if a 3 were punched in column 1 of the master 
card, the same hole would be duplicated in the same 
column of the blank card. Alphabetic punching in the 
master card automatically duplicates the two holes 
representing a given letter. 

Another use for the duplicating feature is to make 
over slightly damaged or incorrect cards. The card 
to be repunched is used as the master. If it has any 
blank columns, the auto-space switch should be set on. 
This allows automatic spacing over blank columns. 
With the switch off the machine stops when it 
reaches the first blank column on the card in the 
master card rack. In every case in which the dupli- 
cating device is used for corrections or replacement 
of damaged cards, the new card must be completely 
checked to determine that all columns are punched 
identically with the original except for corrected por- 
tions. This is accomplished by placing the new card 
in front of the original card and checking the holes, 
column for column, from the front and from the back. 

When the duplicating mechanism is not being used, 
it is very important that the operator remember to 
keep the master card bar in a raised position. Failure 
to do this would damage the machine. 

Skipping and Skip Bars 

Many different card forms are used in many instal- 
lations, depending upon the type and variety of source 

Occasionally, one or more fields of the cards are to 
remain unpunched. This occurs when a particular 
item of information is not required for certain records. 
It therefore becomes necessary to ignore these fields. 
By inserting in the machine a high or automatic skip 
bar, which has been designed for this purpose, the 
fields to be ignored can be automatically skipped. The 
skip bar illustrated in Figure 10A is designed to skip 
columns 1 to 39 automatically. 

In other cases, certain fields normally are to be 
punched but occasionally skipped due to the lack of 
specific information on the source document. A low or 
X-skip bar (Figure 10B) may be inserted to perform 
skipping with the depression of either the X-key on 
the numerical keyboard (punches an X at the same 
time) or the skip key on the alphabetic keyboard 
(does not punch a hole). It should be emphasized that 
while skipping is possible with this type of bar, it can 
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Figure 10. Skip Bars 



be ignored completely by the operator whenever there 
is information to record. The use of this type of skip 
bar may be compared to setting the tabular stops on a 
typewriter and depressing the tabular key at the op- 
tion of the operator. 

Because alphabetic fields on the card are designed 
to accommodate the maximum number of characters 
necessary for a given name or description, it is rare 
that an alphabetic field is munched in its entirety. Con- 
sequently, an X-skip bar should be used to skip the 
unpunched portions of the field, and the skip is started 
by the depression of the skip key on the alphabetic 
keyboard. It should be emphasized that the X-key on 
the numerical keyboard should never be used for 
skipping unpunched portions of an alphabetic field, 
because it punches a hole in the eleventh position. 

As may be seen from Figure 10B, the X or low bar 
is notched at the beginning of each field that may or 
may not have to be skipped, 

The procedure for inserting either bar in the ma- 
chine is exactly the same (Figure 11). The rack that 
holds the skip bar lies directly above the card bed of 
the machine, in order to expose tiie SKip bar racK, tnc 
carriage must be in a released position. When the rack 
is released, two raised buttons can be seen. The bar is 
held in the right hand and the pointed end is inserted 



into the machine first. Keep the bar close to the shaft 
of the machine. Slip it into position until the cut por- 
tion of the bottom of the bar slides behind the raised 
buttons. When in this position, the spring latch at the 
left end of the bar will readily snap over the rectangu- 
lar end of the bar, locking it into position. It is not 
necessary to force the bar if it has been properly in- 
serted. The skip bar may be readily removed with the 
right hand if the spring latch is released by depress- 
ing the button on the reverse side of the rack with the 
left hand. 



Spring Latch: 




Figure 11. Inserting a Skip Bar 
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OPERATING POINTERS 

Several facts regarding machine upkeep are impor- 
tant to the proper operation of the machine. 

The machine should be kept clean at all times and 
not allowed to deteriorate through lack of proper care. 
Every operator should take pride in the appearance of 
her machine. Before starting to use the machine, see 
that the cord is plugged firmly into a source of current. 

Chip Box 

Slightly to the right of the machine, as you look at 
it from the rear, is a removable box, which is the re- 
ceptacle for the punching chips as they are cut out. 
This box can be easily removed, when necessary, by 
lifting a catch that locks it into position. The chip box 
should be removed and emptied daily. 

Fuses 

If the machine fails to operate when the main-line 
switch is on (white button in), and the machine is 
properly plugged to an electrical outlet, the cause of 
failure may be a blown-out fuse. 

Two fuses housed in holders are located in the 
upper left-hand corner at the rear of the machine. 
Each fuse is easily removed by turning its holder 
counterclockwise to unlock it from its frame. One end 
of the fuse fits loosely into the holder, and the fuse is 
removed by simply pulling it from the holder. 

Blown-out fuses, which are easily recognized by 
blackened condition or broken filament, should be re- 
placed with new ones of the same amperage. Before 
taking the fuse from the machine, be sure the main- 
line switch is off (black button in). 

Cards Fail to Feed 

Unsatisfactory atmospheric conditions, particu- 
larly damp weather, create a slight warp in the cards, 
which may cause trouble in automatic feeding. It is 
good practice for an operator to fan and flex each 
group of cards before placing them in the hopper to 
compensate for the warp, 

Another cause for failure may be the fact that the 
card weight is not placed on top of the cards in the 
hopper. 

When failures occur, the last or bottom card is 
usually damaged. The card knife, as it slides under the 
card, may damage the right end; the throat to the 



punching mechanism may damage the left end. Some- 
times several cards may have been damaged. If so, the 
operator should remove all damaged cards from the 
hopper and destroy them. 

Card Jam 

When cards become jammed in the punch, it is 
often a simple matter to remedy the condition. First 
of all, turn off the main-line switch. Push the carriage 
inward about half-way and remove the card guide 
plate, which lies at the bottom of the punching mecha- 
nism behind the alphabetic keyboard, by unscrewing 
the holding screw and slipping the plate out (Figure 
9). When this plate is out, a card can be removed 
either by sliding it back into the hopper by hand, or 
by pulling it out of the opening created by the removal 
of the plate. A thin saw-edge blade may have to be 
used to clean out tiny particles of the card if they are 
stuck between the die and stripper. The operation 
must be carefully performed ; and if the blade does not 
move freely, the supervisor must be called. The card 
guide plate should be inserted in its original position 
before continuing with the operation. 

Motor Jam 

Occasionally, the drive motor that operates the car- 
riage becomes disengaged and starts to hum. Turn off 
the main-line switch, remove the cards from the 
hopper and replace the card weight. Determine if a 
card has been jammed ; if so, remove the card guide 
plate and pull out the card. Replace the guide plate. 
Turn on the current and hit the release key simul- 
taneously, and the jam should be cleared. 

Checking Registrations 

The punching registrations of the machine should 
be checked daily. Punch a card in all 80 columns and 

Off-gage punching causes difficulty when the cards 
pass through other types of machines, and this precau- 
tion is extremely important. 

HOW TO OPERATE THE DUPLICATING PUNCH 

Without Duplicating 

1. Place the source documents on the reading 
board at the left of the alphabetic keyboard. 

2. Raise the eject-stop lever and depress the release 
key. 
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Figure 12. Card Gage 



3. See that the master-card door is raised. 

4. Insert the proper skip bar, if necessary. 

5. Joggle blank cards, place them face up in the 
hopper and cover them with the card weight 

6. If no punching is required in column 80, set the 
release key-eject switch on and the automatic-eject 
switch off. If punching is required in column 80, set 
the switches in the reverse manner. 

7. Set the main-line switch on; the auto-space 
switch off. 

8. Lower the eject-stop lever. The first card auto- 
matically feeds into punching position. An automatic 
skip bar may cause it to skip to a predetermined 
punching position. 

9. Read the source document and punch informa- 
tion in the cards. Most card forms are designed so 
that reading and punching follow the same sequence. 
The operator should learn the sequence and size of 
each field. 

10. When the card is completed, it is automatically 
ejected into the stacker, and a new card is fed from 
the hopper. 

11., Continue operation until all cards have been 
punched. 

12. Turn off the main-line switch when finished. 

Note: When an error is made while punching 
blank cards from an original document, the operator 
should immediately release the card from the machine, 
tear it through the center and drop it in a waste- 
basket. 

When an error is made while punching from writ- 
ten information on the card itself, or while completing 



a partially prepunched card, the incorrect card must 
be immediately referred to the supervisor for instruc- 
tions as to proper disposition. 

With Duplicating 

The procedure is the same as just described, except 
for Step 3. The master card should be placed in the 
master card rack and the door locked across the face 
of the card. It should be emphasized that the dupli- 
cated portion of the keypunched cards should be 
checked with the master card. They should all be 

_i:i tl:„ „„„1.*^^ ±~ a..*~.y.~~*-^A „n~A^ ~^^Ar> ,->-.tq«- ^.^ 
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account of damaged edges. To replace master cards, 
automatic ejection and feeding must be prevented by 
raising the eject-stop lever. 

REVIEW QUESTIONS 

1. What is the purpose of the Type 31 Duplicating 
Punch ? 

2. Why are there two keyboards ? 

3. What is the purpose of key interlocking ? 

4. What is the purpose of the column indicator ? 

5. How many keys comprise the numerical keyboard? 

6. Which keys on the numerical keyboard do not 
punch holes ? 

7. Define field. 

8. What keys on a standard typewriter are dummy 
keys on the Type 31 ? 

9. Why cannot the L key be used to record a 1 into an 
IBM card? 

10. What two keys on the alphabetic keyboard control 
the ejection of cards into the stacker ? 

11. Because there are only 12 punching positions in a 
column of the card, how is it possible to record the 26 
letters of the alphabet ? 
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keyboard differ from the X-key on the numerical key- 
board ? 

13. What is the purpose of the eject-stop lever ? 

14. The machine has an automatic feed and eject fea- 
ture. When is hand feeding ever used ? 

15. Why is automatic feed and eject preferable to 
hand feeding ? 

16. What controls the automatic flipping of cards into 
the stacker ? 

17. What is the purpose of the duplicating mecha- 
nism? 

18. What precaution should be taken when the dupli- 
cating mechanism is not in use ? 

19. What is the purpose of skip bars ? 

20. Explain the procedure for inserting a skip bar into 
the machine. 
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to operate ? 

22. If cards fail to feed from the hopper, what may be 
the reasons ? 

23. Explain the procedure for removing cards jammed 
in the machine. 

24. What should you do if a motor jam occurs ? 

25. Why should punching registrations be checked 
daily ? 

TYPE 24 

The Type 24 Card Punch (Figure 13) can be used 
to punch numerical, alphabetic, and special character 
information. Any one of three keyboards is available : 

1 . Numerical keyboard only. 

2. Combination numerical and alphabetic keyboard 
(three special characters). 

Column Pressure Roll 
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Figure 13. Type 24 Card Punch 
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3. Combination numerical and alphabetic keyboard 
(eleven special characters) . 

The keyboard is connected to the punch by a cable 
and can be moved anywhere on the reading board to 
suit the convenience of the operator. 

On the combination numerical and alphabetic key- 
board, a group of the right-hand keys serves for 
punching digits, as well as letters, with the shift from 
one to the other automatically made by a program 
card. This permits the operator to punch an alpha- 
betic field with both hands and, without shifting from 
the home position, to punch a numerical field w T ith the 
right hand only. This frees the left hand for document 
handling. 

A light depression of a key on the. keyboard causes 
a punch or punches to be electrically driven through 
the card, thereby cutting one, two, or three holes in 
the column that correspond to the key depressed. As 
each column is punched, the card is advanced auto- 
matically to the next column. This is similar to the 
action that takes place on a typewriter as letters are 
typed on paper. As the card moves from right to left, 
the columns are punched from left to right. 

OPERATING FEATURES 

Card Hopper 

The card hopper, which holds approximately 500 
cards, is located on the upper right side of the ma- 
chine. The cards are placed in the hopper, face for- 
ward with the 9's down, and are fed front card first. 
A sliding pressure plate insures uniform feeding. 

A card is fed from the hopper to the card bed auto- 
matically or by depression of a card feed key. The 
first two cards to be punched must be fed by key de- 
pression, but all other cards in the hopper may be fed 
automatically under the control of a switch. 

Punching Station 

Punching is performed at the first of two stations 
in the card bed through which the cards pass from 
right to left. Normally, to start an operation, two 
cards are fed into the card bed at the right of the 
punching station. As the second card is fed in, the 
first card is automatically registered for punching — 
that is, it is positioned at the punching station. While 
the first card is being punched, the second card waits 
at the right of the card bed. When column 80 of the 



first card passes the punching station, the second card 
is registered at the punching station, and the next 
card in the hopper is fed into the right of the card bed. 
A single card may be placed in the card bed by 
hand and registered in punching position by key de- 
pression. The whole card is visible before it is regis- 
tered, and at least 71 columns are visible after punch- 
ing has started. For example, when column 15 is to be 
punched (Figure 14), columns 1-12 and columns 
22-80 are visible. Cards with lower left corner cuts 
can not be fed through the card bed. 

Reading Station 

The reading station where the cards are read for 
duplicating is located approximately the distance of 
one card to the left of the punching station. Conse- 
quently, each card that has been punched passes 
through the reading station as the next card is being 
punched. The two cards move in synchronism, col- 
umn by column, and information to be duplicated is 
transferred from the first card to the second. Punch- 
ing from one card to another can be controlled, field 
by field, so that only the desired information is dupli- 
cated. This feature eliminates card handling for the 
duplication of information from cards prepared dur- 
ing the punching operation. Card handling is neces- 
sary only when an operation requires duplication from 
prepunched master cards. In this case, the prepunched 
master card is inserted manually at the right of the 
reading station before the next card to be punched is 
registered. Then both the master card and the next 
detail card are registered at their respective stations 
by key depression. 

The whole card is visible before it is registered at 
the reading station, and at least 68 columns are visible 
after reading has started. For example, when column 
15 is being read, columns 1-8 above the 7 row and 
columns 21-80 are visible. 

Card Stacker 

The card stacker, which holds approximately 500 
cards, is located on the upper left side of the machine 
on a level with the hopper. After each card passes the 
reading station, it is fed into the stacker automatically 
or by key depression. Cards are stacked at an angle, 
12's down, with the back of the card facing the opera- 
tor, and are held in position by a pressure plate. When 
the cards are removed from the stacker, they are in 
their original sequence. 
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Figure 14. Card Visibility at the Punching Station 



Main-Line Switch 

The main-line switch is located at the rear of the 
stacker. Operation of the machine may be started ap- 
proximately one minute after the main-line switch is 
turned on, to allow sufficient time for the electronic 
tubes to heat. When the stacker is full, the switch is 
thrown off automatically. 

Reading Board 

A reading board provides ample space for source 
documents from which the cards are punched. 

Backspace Key 

This key is located below the card bed between the 
reading and the punching stations. As long as it is 
held depressed, the cards at the punching and the 
reading stations are backspaced continuously. At the 
same time, the program card, which controls skipping 
and duplicating, is also backspaced. Backspacing 
should not be attempted after column 78 is passed, 
without first removing the card in the card bed at the 
right. 

Column Indicator 

The indicator, located at the base of the program 
drum holder, indicates to the operator the next col- 
umn to be punched. The numbers are scaled around 



the base of the drum holder. The drum holder turns 
as the cards are being punched. Spacing or backspac- 
ing to a particular column is facilitated by reference to 
the indicator. 

Pressure Roll Release Lever 

Depression of the pressure roll release lever permits 
the removal of a card caught at the punching or read- 
ing station. Normally, a card can be removed in one 
piece if it is pulled out with care. If torn pieces are 
caught at either station, however, they can be pushed 
out with another card or a smooth-edged metal blade, 
while the pressure roll release lever is held down. 
Saw-edged metal blades should not be used. 

Chip Box and Fuses 

The chip box is located under the reading board. 
When it is removed, the fuses for the machine are 
accessible. 

Keyboards 

On all keyboards, the punching keys are gray with 
blue lettering, and the control keys are blue with white 
lettering. The home keys are more concave than the 
other keys to facilitate accurate touch operation. The 
keyboards are so interlocked that no two keys can be 
depressed at the same time, but it is not necessary to 
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Figure 15. Combination Alphabetic and Numerical Keyboard 



wait for one key to rise before depressing another. 
This design permits "rolling" of keys. Multiple digits 
may be punched manually in one column by holding 
the space bar down while the keys are depressed. On 
some machines, a multiple punch key is supplied for 
this purpose. 

The combination keyboard (Figure 15) has the 
best features of both a typewriter and a numerical key- 
punch. The letter keys are arranged for operation by 
the standard typewriter touch system, while the digit 
keys are placed so that a rapid three-finger touch sys- 
tem can be used. The usual numerical keys on a type- 
writer have been eliminated ; instead, a group of dual- 
purpose keys at the right serves for digit as well as 
letter punching. This permits numerical punching 
with the right hand from the normal home position 
for alphabetic punching. The touch system for these 



ten numerical keys is: index finger for digits 1-4-7, 
middle finger for digits 2-5-8, and ring finger for 
digits 0-3-6-9. The punching of a digit or a letter with 
any of the combination keys depends upon the shift of 
the keyboard. For example, depression of the 4- J key 
punches a 4 when the keyboard is in numerical shift, 
but a J when in alphabetic shift. This shifting is simi- 
lar to upper or lower case shifting on a standard type- 
writer and may be controlled automatically by the 
program unit or manually by key depression. The sec- 
tion containing the combination keys is readily dis- 
tinguishable by the blue keyplate. 

COMBINATION KEYBOARD 

On the combination keyboard chart (Figure 16) 
each key is numbered for purposes of description. 
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Figure 16. Keyboard Chart 
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Punching Keys 

Keys 1-18 can be depressed only when the keyboard 
is in alphabetic shift to punch the letters indicated. If 

numerical shift, the machine locks. Operation can be 
resumed by releasing the card or depressing the alpha- 
betic shift key. 

Combination keys 19-29 can be depressed when the 
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punch the characters indicated below. 
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The space bar can be depressed at any time to cause 
spacing over one column of the card. If a machine is 
not equipped with a multiple-punch key, the space bar 
may be held down to permit multiple punching in the 
same column. 

Functional Keys 

30. NUM (numerical shift) shifts the combination 
keyboard into numerical position as long as it is held 
down. It is normally used to punch numbers in an 
otherwise alphabetic field. 

31. ALPH (alphabetic shift) shifts the combina- 
tion keyboard into alphabetic position as long as it is 
held down. It is normally used to punch letters in an 
otherwise numerical field, 

32. DUP (duplicate). With program control it 
causes duplication of the field for which it is depressed 
at the rate of 20 columns per second. 

Without program control it duplicates at the rate 
of 10 columns per second only as long as the key is 
depressed. 



33. -SKIP (or)-. In numerical shift punches an 
11 (-) and causes skipping of the field for which it is 
depressed; in alphabetic shift punches an 11 (-) only. 

34. REL (release) causes the cards at the punch- 
ing and reading stations to be advanced completely 
past those stations. Fields programmed for automatic 
duplication beyond the point of release are punched in 
the card before release is completed. 

35. FEED (card feed) causes a card feed cycle : 

a. Feeds a card from the hopper. 

b. Registers the cards at the punching and reading 
stations. 

c. Stacks the card from the left of the card bed. 

36. SKIP causes skipping of the field for which it 
is depressed. It is normally used for skipping the un- 
used right-hand portion of an alphabetic field. 

37. REG (card register) is used primarily when 
inserting cards manually : 

a. Registers the cards at the punching and reading 
stations. 

b. Stacks the card from the left of the card bed. 

38. AUX DUP (auxiliary duplicate) is supplied 
only when the machine is equipped with the auxiliary 
duplication feature. It causes duplication from the 
master card on the auxiliary duplicating drum. One 
depression duplicates the entire field from the master 
card. 

39. ALT PROG (alternate program) is supplied 
only when the machine is equipped with the alternate 
program unit. This key is depressed, either at the be- 
ginning or during the card cycle, for each card requir- 
ing alternate instead of normal program control. 

40-43. These eight special characters are used on 
the Type 407 Accounting Machine. They are avail- 
able only on the number 3 keyboard. 

44. MULT PCH (multiple punch) is held down 
to prevent normal spacing of the card so that more 
than one digit can be punched in a column. The key- 
board is in numerical shift when this key is depressed. 

Switches 

Automatic Skip and Duplicate. When this switch 
is turned on, the program punching for automatic 
skipping and automatic duplicating is effective. When 
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this switch is turned off, the 11 (start automatic 
skip) and (start automatic duplication) codes in the 
program card are nullified. 

Automatic Feed. When this switch is turned on 
and column 80 of the card passes the punching station, 
a new card is fed automatically. At the same time, the 
card in the left of the card bed is stacked, the one in 
the center is registered at the reading station and the 
one at the right is registered at the punching station. 
This automatic feeding occurs when column 80 of the 
card passes the punching station by any one of three 
possible operations : punching, skipping, or releasing. 

Numerical Punching 

Punching numerical information is simply punch- 
ing holes representing particular digits (0 to 9) in 
predetermined columns of the card. If for example, a 
3 and a 7 are punched in two successive columns, the 
number 37 is recorded for use in operations such as 
printing, accumulating, classifying, reproducing, fil- 
ing, and multiplying when that card is fed through 
one of the other machines. What this number repre- 
sents is determined by the card field heading. The 
term field is used to describe a column or group of 
columns set aside by vertical lines for a particular 
item of information. Thus, the number 37 may repre- 
sent year, location, warehouse, quantity or amount. 
If a serial number should appear in the first 8 vertical 
columns of the card, and read 36214901, the 3 would 
be punched in the first column, the 6 in the second, 
and so on, as shown in Figure 17. 

If the serial number to be punched in an 8-column 
field has only five digits as 56074, columns 1, 2, and 3 
would be punched with zeros in order to keep the sig- 
nificant digits 5, 6, 0, 7, and 4 in their proper relation 
to other serial numbers. 

In addition to the punching of the digits (0 to 9), 
special indications are punched in the 11 and 12 posi- 
tions. The 11 is punched by depression of the -skip 
key, and the 12 by the ampersand key on the combina- 
tion keyboard (12 key on the numerical keyboard). 
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Figure 17. Numerical Punching 



in the alphabet and only 12 possible positions in which 
to record a letter, it therefore is necessary to punch 
two holes in a column for each letter. This requires a 
low or numerical punch (1-9) in combination with a 
high or zone punch (0-11-12). Thus, the punching 
for each letter of the alphabet is as follows : 
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Alphabetic Punching 

The recording of letters in IBM cards is accomplished 
by keys on the combination keyboard. As previously 
stated, there are only twelve punching positions in 
each column of the card. Because there are 26 letters 



The two holes for any given letter of the alphabet 
are punched simultaneously by one depression of an 
alphabetic key. For example, the complete alphabet, 
punched with 26 key depressions in columns 25 to 50, 
would appear as shown in Figure 18. 
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Figure 18. Alphabetic Punching 



PROGRAM CARD 

A program card, which is a basic part of the pro- 
gram unit, is prepared for each punching application 
and can be used repeatedly. Proper punching in this 
program card controls the automatic operations for 
the corresponding columns of the cards being punched. 
The control punching required in the program card 
depends on the functions to be performed, that is, 
skipping, duplicating, and alphabetic punching. Each 
row in the program card serves a specific purpose in 
tins respect. 

Field Definition 

A 12 hole should be punched in every column ex- 
cept the first (left-hand position) of every field to be 
skipped, duplicated, or manually punched. These 12's 
serve to continue to the end of a field any skip or du- 
plication started within that field. Several consecutive 
fields to be skipped or duplicated automatically as one 
field should be programmed as a single field. 

The 12's are punched in the program card for man- 
ually punched fields to permit occasional skipping or 
duplicating. This skipping or duplicating is started by 
key depression and is carried across the field by the 
12's. This type of skipping is similar to an X-level 
skip on other IBM key punches ; the occasional dupli- 
cating may be desired in the case of two or more cards 
with the same information, or in duplicating the cor- 
rect fields of an error card. 



Automatic Skip 

An 1 1 hole punched in the first column of any field 



itv/iiiat 



.11, r 



v fiiKr O i\f ii is % 



LU.N~V_1 V^ V \~L 



that field by the 12's punched in the remaining col- 
umns of the field. If a single column is to be skipped 
automatically, it is punched with an 11. This coding 
operates in conjunction with an automatic skip and 
duplicate switch, which must be on to start the 
skipping automatically. 

Automatic Duplication 

A zero punched in the first column of any field auto- 
matically starts duplication, which is continued over 
that field by the 12's punched in the remaining col- 
umns of the field. If a single column is to be automati- 
cally duplicated, it is punched with a zero. This coding 
operates in conjunction witu an automatic SKip anu 
duplicate switch, which must be on to start the dupli- 
cating automatically. 

Alphabetic Punching 

When the program card is in the machine, the com- 
bination keyboard is normally in numerical shift, and 
the depression of any one of the two-purpose keys 
causes a figure to be punched. In order to punch a 
letter, the combination keyboard must be shifted for 
alphabetic punching. This shifting is performed auto- 
matically by a 1 in the program card in each column 
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Figure 19. Program Card 



of the alphabetic field. During duplication of alpha- 
betic information, the l's permit automatic spacing 
over blank columns, and prevent X-skipping caused 
by letters containing X-punches ( J-R) . 

The four basic program codes are summarized 
below and illustrated in Figure 19. 



CODE 

12 

11 
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\j 
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FUNCTION 

Field Definition 
Start Automatic Skip 



Alphabetic Shift 

The other digit rows in the program card control 
functions in conjunction with either optional features 
or the Type 26 Printing Card Punch. 

PROGRAM DRUM 

The program card is mounted on a program drum 
for insertion in the machine. The program drum has 
a clamping strip to hold the card, and a handle on the 
top to tighten or release the strip. To fasten a card 
around the drum (Figure 20), the following steps 
should be taken : 

1. Hold the drum in a horizontal position with the 
handle to the right. Turn the handle away (counter- 
clockwise direction) as far as it will go. This loosens 
the smooth edge of the clamping strip. 



Alignment 
Check Holes' 




Clamping 
Strip Handle 



Clamping Strip 



Aligning Pin- 

Figure 20. Program Drum 

2. Insert the column-80 edge of the card under the 
smooth edge of the clamping strip. Two alignment 
check holes in the clamping strip make it possible to 
see that the card is flush with the metal edge under 
the strip. The card should be positioned so that the 9's 
edge is against the rim of the drum. 

3. Turn the handle to the center position. This 
tightens the smooth edge of the clamping strip and 
loosens the toothed edge. 
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4, Wrao the card ti°"htlv around the drum and in- card the release Ice - * 7 must be depressed to en° 



sert the column 1 edge under the toothed edge of the 
clamping strip. 

5. Turn the handle toward you (clockwise direc- 
tion) as far as it will go. This fastens the toothed edge 
of the clamping strip. The drum is now ready to be 
inserted in the machine. 

To remove a card from the drum, the foregoing 
Procedure should be followed in the reverse order. 

With the program sensing mechanism raised, the 
drum is placed on a spindle under the center cover of 
the punch, positioned so that the aligning pin falls in 
the aligning hole in the base of the drum holder. The 
program control lever is turned on to lower the read- 
ing star wheels onto the program card, and the release 
key is depressed to fully engage the reading mecha- 
nism. Whenever the drum is to be removed, the pro- 
gram control lever must first be turned off to raise the 
star wheels. 

OPERATING POINTERS 

Whenever you turn the main-line switch off, be sure 
that there are no cards in the card bed. If the switch 
is turned off and then on again with a card registered 
at the punching station, the keyboard becomes locked 

iivj. uic ^cli \j. iiiuSi. |J\„ i \_iv^dbn_li UC1U1C VJpfclctLlOn Cctn UC 

resumed. 

To start an operation, feed two cards from the 
hopper to the card bed by depressing the feed key 
twice, a^o not use tne reiease key (with the automatic 
feed switch on) as it wastes time. After the second 
key depression, the first card is in position to be 
punched, and the second card is waiting at the right 
in the card bed. 

Any time a single card must be manually inserted, 
it should be placed directly in the card bed. Single 
cards should not be inserted in the hopper. If a single 
card is to be manually inserted for punching, place it 
flat in the right of the card bed. If it is to be inserted 
for reading, place it in the center of the card bed. Slide 
it to the left through the two notches in the frame. 
The right end of the card will rest on top of the frame, 
but as the card moves past the reading station, it will 
flatten out. 

To register cards for punching or reading, depress 
the feed or register key. 

Whenever the program control lever is turned on 
to lower the reading star wheels onto the program 



reading mechanism completely. Otherwise, the pro- 
gram control may not operate properly. 

Once the lever is turned on for an operation, it 
should be left on, and whenever possible, any tempo- 
rary changes or interruptions in the punching routine 
should be handled by the functional switches and keys. 

When the program drum is to be inserted or re- 
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must first be turned off to raise the reading star 
wheels. Never try to remove a program drum with the 
star wheels lowered, as it would damage the reading 
mechanism. 

If cards are being punched without program con- 
trol, rapid spacing over columns can be performed by 
holding down the duplicate key. When spacing in this 
manner, be sure that the same columns in the card 
ahead are unpunched, or that there is no card ahead. 

On a combination keyboard, if an alphabetic key, 
not a combination key, is depressed in a field pro- 
grammed for numerical punching, the keyboard will 
be locked. This may happen, for example, if you punch 
a name that is too long for the name field and run over 
into a numerical field. To unlock the keyboard, release 
the card or depress the alphabetic shift key. In the 
latter case, the letter will be r>unched, and the card 
must be made over. 

If you attempt to duplicate a blank column in a nu- 
merical field, either automatically or by key depres- 

cirm f n<=* Lr^"\7"Hr\a rn inn 11 nponmp 1i"*r*t>-*irl Tin** lroTrKr\o t*A 

can be unlocked by depressing the backspace key or 
the alphabetic shift key on the combination keyboard. 
This locking will occur at the start of a job before you 
have set up your master information in the first card, 
if you have left the auto-skip and duplicate switch on. 
In this case, turn off the auto-skip and duplicate 

cwi+rVi QnH rjp-nrpcc tVip ht^rlrcnanf IrAtr +r> ,in]r\r-\s- -flip 

keyboard. 

The keyboard is locked when there is no card at the 
punching station. This makes it impossible to do any 
punching unless a card is in position to be punched. 
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len a card is registered at the punching station, 
the register and feed keys are inoperative. If either is 
depressed, the release key becomes locked. The release 
key is unlocked upon depression of a character key or 
the space bar. 

When wrapping a card around the drum to insert 
the column 1 edge, wrap the card snugly but do not 
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Figure 21. Hand Feed 



pull it too tight as the column-80 edge will be pulled 
away from the clamping strip. When mounting a card 
on the drum, be sure that the punching rows fall over 
the grooves in the drum. 



HOW TO OPERATE A TYPE 24 PUNCH 

Hand Feed 

In certain instances it is desirable to insert cards 
manually, one at a time, when making over a dam- 
aged card or correcting an error found while verify- 
ing. Also, when an individual card accompanies each 
original document, manual insertion is necessary. A 
single card should not be inserted in the hopper. It 
should be manually inserted in the card bed to the 
right of either the punching station or the reading 
station. Figure 21 shows a card prepunched with part 
code. Part name is to be punched. 

1 . Place the card in the card bed to the right of the 
punching station. 

2. Depress the register key to advance the card 
into punching position. 

3Pim<'li nirt nn*-r\r> c+nrtinir in nrtUimn 1 npnrpcc 
. J- Ulltu jjci.il. uumv,, ji.un.iii^ i" ^'"""" ^; ^1"^" 

ing the numerical shift key when necessary. 

4. After punching the part name, release the card. 

5. Insert the next card in the card bed to the right 



of the punching station and depress the register key. 
This registers the first card at the reading station and 
the second card at the punching station. When the 
release key is depressed for the second card, the first 
card is released to the left of the reading station. Then, 
when the third card is registered, the first card is 
moved into the stacker. 

Numerical Punching with Program Control 

at iu. :„ „ u: ^^^.„«4-:^», +u^ ~„~A^ ^~^ 

1MU1 llld.il V , in ct uuin-iiiiig vjp<_ia.Li<_>ii, liiv- v^cma^ an. 

placed in the card hopper and fed into the card bed 
automatically. Also, as the cards are punched, the pro- 
gram card controls the automatic functions such as 
skipping and duplicating. In this illustration, labor 
distribution cards are to be punched with numerical 
information according to the fields shown. Figure 22 
shows how the card is punched to serve as a program 
card, indicating what type of operation is to be per- 
formed in each field. Columns 3-6 and 34-35 are to be 
automatically duplicated. Columns 48-80 are to be 
automatically skipped. All other fields are to be key- 
punched. 

1. Place a deck of unpunched cards in the card 
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2. Depress the feed key twice to feed two cards into 
the card bed. The first card registers automatically as 
the second card is fed. 
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Figure 22. Numerical Punching with Program Control 



3. Keypunch columns 1 and 2 (program card 
punched with a 12 in column 2) . 

4. Columns 3-6 are programmed for automatic du- 
plication (program card punched with O in column 3 
and 12's in columns 4-6). The first card of each date 
group is keyed manually with the automatic duplicate 
switch off. Then the switch is turned on, and the 
date in each succeeding card is automatically dupli- 
cated from the preceding card. 

5. Keypunch columns 7-33 (program card punched 
with a 12 in each column except the first position of 
each field). 

6. Columns 34-35 are programmed for automatic 
duplication (program card punched O in column 34 
and 12 in column 35). In the same manner as date in 
columns 3-6, machine group is manually keyed for the 
first card of each group but automatically duplicated 
for the rest of the cards. 

7. Keypunch columns 36-47 (program card 
punched with a 12 in each column except the first posi- 
tion of each field). 

8. Columns 48-80 are automatically skipped (pro- 
gram card punched with 11 in column 48, and 12's in 
columns 49-80). The automatic skip and duplicate 
switch must be on. 

9. An automatic feed occurs after column 80 is 
skipped. The automatic feed switch must be on. 



Alphabetic and Numerical Punching 
with Program Control 

Although the keyboard is normally in numerical 
shift when the program is turned on, alphabetic in- 
formation can be punched by changing to alphabetic 
shift. This is done either manually by depression of 
the shift key or automatically by coding in the pro- 
gram card. Columns 6-26 of Figure 23 illustrate the 
1 coding for automatically shifting to alphabetic 
position. 

In punching alphabetic information, it is usually 
desirable to skip over that part of the field that is not 
used. Because the starting point of this skipping varies 
from card to card, it must be controlled manually by 
depressing a skip key. 

Another type of skipping that must be controlled by 
key depression is illustrated in the trading area field 
(Figure 23). The trading area code is to be punched 
for some customers, but not for others. In the latter 
case, column 75 is to be X-punched to indicate that no 
code was supplied, and the rest of the field is to be 
skipped. The 11 will be used as a control punch in 
later operations. 

When a field is to be punched with the same infor- 
mation in a few successive cards, only the first card 
needs to be manually punched ; the field in the follow- 
ing cards can be punched by a single key depression. 
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Figure 23. Alphabetic and Numerical Punching with Program Control 



In this illustration, salesman number in columns 78- 
79 may be the same for several consecutive cards and 
can be duplicated by key depression. 

1 . Depress the feed key twice to feed two cards. 

2. Columns 1-5 are automatically skipped (pro- 
gram card punched with 11 in column 1 and 12's in 
columns 2-5). The automatic skip and duplicate 
switch must be on. 

3. Punch columns 6-26 with customer name, ad- 
dress, or carrier name (program card punched with 
l's in columns 6-26). The l's automatically shift the 
keyboard from numerical to alphabetic punching. 
When figures are to be punched, depress the numeri- 
cal shift key. 

4. Depress the skip key at the end of the alphabetic 
punching to skip over the rest of the field (program 
card punched with 12's in columns 7-26) . 

5. Columns 27-56 are automatically skipped (pro- 
gram card punched with 11 in column 27 and 12's in 
columns 28-56 V 

6. Keypunch carrier code in columns 57-58 (pro- 
gram card punched with a 12 in column 58) . 

7. Columns 59-69 are automatically skipped (pro- 
gicuii ecu a puiicilcu Vviui n in cuiuiiui jy ciiiu it, » in 

columns 60-69). 

8. Keypunch customer number in columns 70-73 
(program card punched with I2's in columns 71-73). 



9. Column 74 is automatically skipped (program 
card punched 11). 

10. The trading area field is coded in the program 
card for manual numerical punching (blank in column 
75 and 12's in columns 76-77). Optional X-skipping 
of the field is controlled by depressing the 1 1-skip key, 
which also punches the 1 1 in column 75. 

1 1 . Keypunch columns 78-80. 

Error Correction 

Errors in punching are often noticed and corrected 
by the operator at the time they are made. As an ex- 
ample, the correction of an error in the pieces field 
(Figure 24) is made as follows : 

1. Depress the release key immediately upon de- 
tection of the error. This advances the card without 
punching for the fields coded for manual punching, 
but allows automatic duplication of fields programmed 
for duplication beyond the point of release. Therefore, 
columns 34-35 are duplicated into the error card as it 
is being released. This retains the common informa- 
tion for duplication into the following cards. The 
three cards in the card bed advance to their nroner sta- 
tions and a new card feeds from the hopper. 

2. Duplicate the kind field by a single depression of 
the duplicate key. 
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Figure 24. Error Correction 



3. Columns 3-6 are programmed to duplicate auto- 

4. Manually duplicate the regular rate, overtime 
rate, and part or account number fields by depressing 
the duplicate key. at the beginning of each field. Dupli- 
cation will stop at the end of the part or account num- 
ber field. 

5. Re-key the pieces field, and manually punch the 
remaining fields programmed for manual punching. 
The machine group field will be automatically dupli- 
cated, and columns 48-80 will be automatically 
skipped. 

6. Remove from the stacker the card containing the 
error. 

Prepunched Master Card Insertion 

In an operation in which certain fields are to be 
duplicated from prepunched master cards, it is neces- 
sary to insert each master card manually before dupli- 
cating the first card of the group. The master cards 
are inserted in the card bed at the right of the reading 
station, 

1. Turn the automatic feed switch off before com- 
pleting the punching of the last card of the preceding 
group. 

2. After the last card is released from the punching 
station, manually move it to the left until its left end 
touches the feed rolls at the reading station. 



3. Depress the release key to advance that card 






:**"» niti 



rr cfifmn 



4. Place the master card in the card bed between 
the punching and the reading stations. 

5. Depress the feed key to register the master card 
and the detail card which is waiting at the right in 
the card bed, and to feed a new card from the hopper. 
Turn the automatic feed switch on. Normal punching 
of the first card of the new group can then proceed 
with automatic feeding of the following detail cards. 

6. If the master card is not to be stacked with the 
detail cards, remove it immediately after completing 
the punching of the first detail card. 

7. This kind of operation normally precludes the 
possibility of automatic duplication of any common 
information, such as date, from one group of cards to 
the next, because the continuity of such duplication is 
interrupted by inserting the prepunched master cards. 
Consequently, when common punching is required, 
the information must be manually punched in the first 
card of each new group. This keying can be avoided 
by the use of the optional auxiliary duplicating device 
represented by key 38 on the keyboard chart. 

Making Over Damaged Cards 

It is sometimes necessary to make over cards dam- 
aged on other IBM machines. If the card is torn as a 
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Figure 25. Character Printing 



result of a jam, the pieces should be properly assem- 
bled and a new card manually punched. If the card is 
not torn it may be made over as follows : 

1 . Turn off the program control lever. 

2. Place the damaged card in the reading bed. 

3. Place a blank card in the punch bed. 

4. Register both Cards by depressing the register 
key. 

5. Depress the dup key until all punched columns 
have been duplicated. To avoid possible damage to 

i.u_ 1-: 1__ .Li--;. -_-i j-1- - i .... •_ 

uiic uiacniiic, iiidK-c suic max wiicncvei uie uuf Key is 

depressed a card is fully registered at the reading 

station. 

a t>„i,»„™ u^*-u ™~a„ k^ ~,~„~„ ^c +i 1 — „„ i — 



7. Sight check. 



TYPE 26 



The Type 26 Printing Card Punch is the same in 
appearance and features as the Type 24 Card Punch. 
With the Type 26, however, characters are printed as 
they are punched (Figure 25). Each character prints 
above the column punched, thus permitting full inter- 
pretation of the card. The printing feature is con- 
trolled by an on-off switch. 

Print Suppression 

The print suppression feature provides an extremely 
flexible control of printing. That is, even though the 



print switch is on, printing can be prevented for one 
or more columns of the card. Print suppression for a 
column is controlled by a 3 punched in the program 
card. To suppress printing for a field, the 3 is punched 
for each column of the field. For example, the pro- 
gram card for Figure 25 would be punched 3 in col- 
umns 34-40. 

Zero Printing 

With program control, zeros to the left of the first 
significant digit in a numerical field are automatically 
suppressed (e.g., 00025 is printed 25). This zero sup- 
pression is determined by the 12 punching in the 

~, J i-~ J~£T j-U~ £~1J-, T7~_ 1- j.1- _ 

piugiaiu taiu, iu ucunc uic ucius. 1'Ul CActllipic, LUC 

program card for Figure 25 would be punched 12 in 
columns 77 and 79, but blank in 76 and 78, to print 
month and day as shown. 

To print zeros to the left in a field, as in a social 
security number, a 2 is punched in each column of the 
field in the program card. For example, the program 
card for Figure 25 would be punched 2 in columns 
1-5 and 21-29. A zero in the units position of a field 
always prints. 

Program Card Codes 

The additional codes that apply to the Type 26 only 
are summarized as follows : 
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CODE FUNCTION 

2 Left Zero Print 

3 Print Suppression 

REVIEW QUESTIONS 

1 . What is the purpose of the card punch ? 

2. How is the keyboard attached to the punch ? 

3. Both numerical and alphabetic information may be 
punched from the same keyboard. How is the shift from 
one to the other accomplished ? 

4. How are cards placed in the hopper ? 

5. How must the first two cards be fed from the 
hopper ? 

6. About how many columns of the card are visible 
after punching has started ? 

7. The machine contains a reading station and a punch 

LCii.xvyj.±. vv ncii xj lliv^ uui l/uov- kjl \^av.n i 

8. How are the cards stacked in the stacker ? 

9. In what sequence are the cards when they have 
been removed from the stacker ? 

10. When the main-line switch is turned on, how soon 
may operations begin ? 

1 1 . What is the purpose of the column indicator ? 

12. How may multiple digits be manually punched in 
one column of a card ? 

io. -l iiG coin di licit ion ivCys on. tuC iccyDosrci conictin 
both letters and numbers. How are they distinguished 
from the other keys on the keyboard ? 



14. If the keyboard is in numerical shift and a letter 
key (other than a combination key) is depressed, what 
happens ? 

15. What is the purpose of the duplicate key with pro- 
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16. What happens when the -skip key is depressed in 
numerical shift ? In alphabetic shift ? 

17. What does the release key do when depressed ? 

18. Normally, what is the purpose of the skip key ? 
vy. identic peia. 

20. What is the purpose of the program card? 

21. What punch in the program card starts skipping? 
What punch continues skipping ? 

22. What punch in the program card starts duplica- 
tion ? What punch continues duplication ? 

23. What punch in the program card automatically 
causes alphabetic shifting ? 

at. now is tuc program card fastened around the 
drum? 

25. How is the drum inserted in the punch ? 

26. What is the purpose of the automatic skip and 
duplicate switch ? 

27. What is the purpose of the automatic feed switch ? 

28. When a card is punched on the printing punch, 
where do the characters print ? 

29. Explain the procedure for making over a damaged 
card. 

30. Why should punching registrations be checked 
daily ? 



IBM SORTERS 



THE ARRANGEMENT or sorting of documents 
into sequence or groups by hand has always been a 
time-consuming and tedious operation, frequently re- 
sulting in errors due to the human element. Likewise, 
the manual selection of desired documents from a file 
of records is a slow and inaccurate process. 

These functions usually precede the final prepara- 
tion of reports, the requirements of which may vary 
considerably. The accuracy and timeliness of these re- 
ports is of the utmost importance, because they form 
the basis for administrative action. 

One of the greatest advantages derived from the 
use of punched-card records lies in the ability to per- 
form these sorting and selecting operations with the 
aid of a high-speed machine known as a sorter, of 
which there are two types : Type 80, operating at a 
speed of 450 cards per minute ; Type 82, operating at 
a speed of 650 cards per minute. 



TYPE 80 



As may be seen from the illustration (Figure 26), 
this machine has a card feed hopper located at the 
upper right-hand corner of the machine. This hopper 
has a capacity of approximately 800 cards and is the 
receptacle into which an operator places the cards that 
are to be sorted. 

To the left of the hopper is a glass top under which 
are 1 3 compartments or pockets that receive the cards 
after they have passed through the machine. The 
pockets are arranged from left to right in the follow- 
ing manner : 9, 8, 7, 6, 5, 4, 3, 2, 1, 0, 11, 12, R. Each 
pocket corresponds to one of the 12 punching posi- 
tions in a card column. The R (reject) pocket receives 
cards that are unpunched in the column being sorted. 
Cards pass through the machine at the rate of 450 
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Figure 26. Type 80 Sorter 
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Figure 27. Card Feed Hopper 



cards per minute. The cards are placed in the feed 
hopper of the machine (Figure 27) face down, 9's 
(bottom edge) toward the throat. The throat allows 
onlv one card to feed at a time. 

When the start key is depressed, the cards are auto- 
matically fed from the bottom of the stack by a card 
feed knife and advanced between the sorting brush 
and a metal roller. As the brush drops through the 
first punched hole in a given column, contact is made 
with the metal roller, thereby closing an electrical 
circuit. A chute blade corresponding to the punched 
hole is electrically opened, and the card is directed by 
the chute and feed rolls into the proper pocket. Thus, 
all cards punched 1 in the column being sorted will 
fall into the 1 pocket of the machine ; all cards punched 
2 will fall into the 2 pocket, etc. If no punching ap- 
pears in the column, the card will fall into the reject 
pocket. For a double-punched column, as in the case 
of an alphabetic character, the card will be sorted from 
the first contact made (punch nearest the bottom edge 
of the card). 

Each pocket of the sorter is equipped with an auto- 
matic stop lever, which stops the machine when any 
pocket has become filled with cards. In order to re- 
sume operation, the cards must be removed and the 
start key depressed. 



OPERATING FEATURES 
Main-Line Switch 

The main-line switch ]nrzfpc\ nn the* rio-hf Liwpr 
part of the machine must be turned on to supply cur- 
rent to the machine. 

Start and Stop Keys 

1 wo keys will be found to the right of the pockets. 
The covered key is the start key and must be de- 
pressed in order to start the feeding of the cards from 
the hopper. Once started, the feeding of the cards is 
automatic as long as cards remain in the hopper. The 
uncovered key is the stop key and must be depressed 
when the machine is to be stopped. 

Q/M-tinri Rriick <-ir»/-l Qnloz-tl/Mi l-J <->■ n <-J I a 
wwi iniy wi «-i->i ■ wiiu v/CiCwiiwii ■ ll/lliviie 

The actual sorting of each card is performed by a 
sorting brush (Figure 28), which is mounted on a 
holder directly to the left of the card feed hopper. A 
brush selection handle, which may be turned clock- 
wise or counterclockwise; makes it easv to set the 
brush on any desired column. If the brush is to be 
moved across a number of columns, this may be ac- 
complished by raising the handle to the upper position 
and moving the brush holder to the desired column, 
while pressing down the finger lever on the top of the 
brush holder. Only one column can be read by the 
sorting brush at one time. 




Figure 28. Column Ixdicatoi 
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MACHINE FUNCTIONS 

1. Numerical Sorting (One Field). Each vertical 
column in a field requires a sort, or, in other words, 
the cards must pass through the machine once for 
each column of numerical information to be sorted. 
For example, where cards are to be sorted by a de- 
partment number that is punched in a two-column 
field, the right-hand or units column must be sorted 
first. Cards sorted in the pocket will contain all de- 
partment numbers ending in zero; i.e., department 
numbers 10, 50, 40, 30, 90, etc. Cards sorted in the 
i pocKet win contain an department numuers ending 
in 1, for example, department numbers 21, 31, 61, 01, 
91, 81, etc. Other cards will fall in their respective 
pockets. The cards are removed from the sorter 
pockets and placed in ascending numerical sequence 
so that the zeros will be first, followed by 1, 2, 3, etc. 

To complete the numerical arrangement, the sort- 
ing brush must be reset on the tens column (the next 
column to the left), and the cards sorted a second 
time. Zeros on the previous sort must be fed through 
the machine first, followed by the l's, then the 2's, etc. 
On the second run, cards sorted in the pocket will 
contain department numbers 01 to 09; cards sorted in 
the 1 pocket will contain department numbers 10 to 
19; cards sorted in the 2 pocket will contain depart- 
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stacked in ascending order after the completion of the 
second sort, the cards become arranged in numerical 
sequence from department number 01 to department 
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For sorting larger fields, this procedure must be 
repeated for the third and subsequent columns. 

It is usuai practice to punch all numerical card fields 
completely; i.e., to precede significant data with zeros. 
Hence, in recording a two-digit number in a five-col- 
umn field, the fifth, fourth and third columns (count- 
ing the columns in the field from right to left) would 
be punched with zeros, and the number would be 
punched in the second and first columns. It, therefore, 
follows that in a strictly numerical sort, no cards 
should fall in the 1 1, 12, and R pockets. 

2. Numerical Sorting (More Than One Field). In 
certain sorting operations, the desired sequence or 
order involves more than one field. For instance, it 
may be desired to arrange the cards in state order and 
in county order within each state. This is known as a 
major and minor sort. Because a county is a subdivi- 



sion of a state, the county field is considered the minor 
sort, and the state field the major sort. 

Minor sorts in a small file of cards are always made 
first. Upon the completion of the minor sort, the sort- 
ing brush is moved to the units column of the major 
field, and from then on sorting continues in the usual 
manner. 

3. Block Sorting. Where the volume of cards is so 
large that it would be slow and impractical to com- 
plete the sorting operation on one machine only, con- 
siderable over-all time can be saved if the cards are 
separated into blocks in order that each block may be 
handled independently of the others. 

If it is desired to separate the file into 10 blocks, the 
first sort is made on the left-hand column of the field, 
or, if the volume requires subdivision into 100 blocks, 
each of the ten blocks can be further divided by sort- 
ing on the next column to the right. Several machines 
can be used simultaneously in breaking down the file. 
From this point on, each block is handled as a sep- 
arate group, sorting from the units column of the field 
through all unsorted columns to the left. 

While this is contrary to statements previously 
made with respect to regular sorting procedure, it 
offers advantages which should not be overlooked. 
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not only in the creation of the blocks but in the final 
sorting as well. 

In operations involving more than one field, block- 
ing may be accomplished by first sorting the major 
field. Each major group can then be treated as a sepa- 
rate unit of the file. In block sorting, as in any other 
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are removed from each pocket of the machine. 

Another advantage gained in block sorting lies in 
the fact that any error that may have occurred is local- 
ized to a particular block, and is easier to correct than 
if spread through the entire file. 

Block sorting is also frequently desirable when han- 
dling files of any size, because it permits the process- 
ing of completed blocks through other machines while 
remaining blocks are still being sorted. 

4. Alphabetic Sorting. Alphabetic sorting requires 
two sorts on each column to be arranged, because a 
letter is recorded by two holes punched in a single 
column. 
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x ne letters ntoi are recorueu uy a nOie in position sorted. Alsu all cards must be sight-checked when re- 



12 of the column in combination with numerical 
punches 1 through 9 ; the letters J to R are recorded 
by a hole in position 1 1 in combination with numeri- 
cal punches 1 through 9; and the letters S to Z are 
recorded by a hole in the position in combination 
with numerical punches 2 through 9. Thus, the com- 
bination 12-1 records the letter A; 12-2 records the 
letter B ; 11-1 records the letter T, and so on. 

In alphabetic sorting, the cards are sorted first in 
the normal manner, grouping them by the digits 1 to 
9, after which the large red alphabetic sorting switch 
(Figure 29) is moved toward the center, and the 
cards are again sorted on the same column. The alpha- 
betic sorting switch when thus moved cuts out the 
normal circuits 1 through 9, and, consequently, in the 
second run, all cards will fall in the 12, 11 or pocket. 
The 12 pocket will contain cards punched with the 
letters A through I; the 11 pocket those with J 
through R; and the pocket those with S through Z, 
all in alphabetic sequence. 







Figure 29. Selector Switches 



It must be remembered that in all normal sequence 
sorting operations, alphabetic or numerical, the sort- 
ing must start in the first or right-hand column of a 
field and progress to the left until all columns are 



moved from each pocket of the machine. 

Because alphabetic punching can involve word de- 







„r^Ac* 


tUn 


,-,irni**.^UnA 










U.1 1 L) U.1 1V-1 H-»J. 



columns caused by spacing will sort in the reject 
pocket on the first run. It is not necessary to sort the 
rejected cards through the machine a second time. 
However, at the completion of the second sort, they 
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with the next column. 

What has been said regarding block sorting of 
numerical fields applies equally to alphabetic fields. 
Large files of cards may be sorted alphabetically on 
any given column of a field, after which each letter (or 
block) will be handled as separate units of the file. 






able to select cards punched with a certain digit from 
a file of cards without disturbing the original se- 
quence. This may be accomplished by the use of the 
commutator, which is located just below, and to the 
left of, the feed hopper. This commutator (Figure 29), 
or selection device, is equipped with twelve small black 
switches, one for each pocket of the machine, not in- 
cluding the reject pocket. 

In normal sorting operations, these switches should 
be set to the outer edge, that is, toward the numbers 
that may be seen on the rim of the commutator. When 
the switches are pushed toward the center, corre- 
sponding impulses will be ignored by the machine, 
and the cards will be treated as blanks and therefore 
rejected. 

This feature can be utilized to perform certain lim- 
ited selection operations. For example, it may be de- 
sired to select from a file of cards all cards punched 
with the digit 6 in column 36. The procedure for ac- 
complishing this is as follows : Set the brush on col- 
umn 36 and push all selection switches except number 
6 toward the center of the commutator. As cards pass 
through the machine, those punched 6 in column 36 
will sort in the normal manner, but because of the 
setting of the other switches, the rest uf the cards will 
fall into the reject pocket in the original sequence. 

More than one digit may be selected at one time. 
For example, if switch 3 is allowed to remain in its 
normal position, as well as switch 6, cards punched 
either 3 or 6 will sort in the normal manner and the 
rest of the cards will be rejected. 
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In some cases, it may be desired to segregate the 
selected cards without disturbing their original se- 
quence, and without regard to the arrangement of the 
remainder of the file. In this case, the reverse prin- 
ciple will be followed. Switches 3 and 6 will be pushed 
to the center of the commutator, all other switches re- 
maining in their normal position. In this operation, 
cards punched either 3 or 6 will fall into the reject 
pocket, in their original sequence, and cards punched 
with other digits will sort normally. 

All 1 to 9 impulses are ignored when the alphabetic 
sorting switch is moved toward the center. The effect 
is the same as would be obtained by pushing in the 
commutator switches for positions 1 to 9. For numeri- 
cal selection as outlined in the preceding paragraphs, 
the alphabetic sorting switch should be set in its nor- 
mal position. 

6. Total Card Count. A special electrically oper- 
ated card counter (Figure 30), which registers 1 for 
each card passing the brush, may be connected to the 
sorter. It is mounted so that the dials are in a position 
for easy reading and manual transcribing of totals. 
The counter does not affect the normal speed or 
method of operation of the machine to which it is at- 
tached. The maximum capacity of the device is 99,999. 
This mechanism counts only the total number of cards 

na^sinff tlirmicrh the machine. 





Figure 31. Joggling Cards 

The operation of this device is controlled by a card 
count switch. If card counting is not desired, the 
switch should be thrown off. To clear the total in the 
counter, the reset wheel to the right of the counter 
must be turned downward until all counter wheels 
read zero. 

CHECKING AND STACKING SORTED CARDS 

Sight-Checking. As the cards are removed from the 
pockets, the sorting must be checked. This is accom- 
plished by joggling the cards (Figure 31) removed 
from each pocket into perfect alignment, then holding 
the cards in front of a source of light and looking 
through the hole corresponding to the pocket from 
which they were removed. If the cards have been 
properly sorted, the holes (punched the same in the 
position being checked) create a tunnel through which 
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Figure 30. Total Card Counter 



Figure 32. Sight Checking 
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light may be seen (Figure 32) . If the digit in question 
is not punched in any card of the group being checked, 
it is impossible to sight-check the position. This indi- 
cates that one or more cards have been missorted. 
These must be located, removed, and hand-filed in 
their proper places. In hand-filing, consideration 
should be given to any columns previously sorted, as 
well as the column just completed. 

This operation is known as sight-checking and 
must be performed as each group of cards is removed 
from any pocket of the machine. 

Use of the Sorting Needle. The location of mis- 
sorted cards can be facilitated by the use of a sorting 
needle as illustrated in Figure 33. The missorted card 
blocks the needle and may be readily removed. 

Another use of the sorting needle is the manual 
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the same punching in a given column. 







Figure 33. Use of Sorting Needle 

Temporary Stacking of Cards. Following the sight- 
checking of each group of cards, they are stacked face 
down in sorter trays usually attached to the back of 
the machine. In the absence of sorter trays, a working 
table with file drawers or boxes should be located con- 
veniently near the machine. 



If the volume of cards to be sorted is small ^ 2 000 
or less), the glass top of the machine may be used for 
temporary stacking of cards. 

In removing cards from the temporary stackers for 
subsequent sorting, cards must be fed into the hopper 
from the bottom of each stack, or from the front of a 
file drawer. If this is not done, previous sequence is 
destroyed. 

OPERATING POINTERS 

Efficient sorting machine operators rarely need 
supervision or require assistance because they know 
the steps necessary to carry an operation to its com- 
pletion. 

Most of the difficulty that occurs in a sorting oper- 
ation can be traced to improper handling of cards. 
Edges of the cards are sometimes damaged in jog- 
gling or in placing them in the feed hopper. This often 
causes a jam as they pass through the machine. Cards 
may wrinkle or fold at the throat, under the brush, or 
between the chute blades and rollers of the machine, 
causinp" a jam. What should vou do as an ooerator to 
reduce this possibility to a minimum ? 

First of all, you should always check the edges of 
the cards to be sure that none are bent or torn. Check 
the feed hopper to be certain that it contains no dirt, 
card dust, pieces of paper, or other obstruction that 
might clog the throat. 

Always "fan" cards before putting them in the feed 
hopper. This will remove static electricity, which 
causes cards to stick together, particularly in damp 
weather. Fanning also allows any foreign material 
that may be between the cards to drop out. 

Watch the sorting carefully to see that cards do not 
stand vertically in the pockets. Any cards falling ver- 
tically must be straightened immediately, otherwise 
they may get out of sequence or cause a jam as other 
cards feed into the pocket. 

In the event of a jam, the first thing an operator 
should do is stop the machine by pressing the stop key 
and turning off the main-line switch. If the jam has 
occurred at the throat, empty the hopper and raise the 
brush from the roller by turning the brush handle a 
half turn ; i.e., until the handle is in the upper position. 
Remove the brush holder to prevent damage to the 
brush while cards are being removed. If part of the 
jam is between the chute blades, raise the glass top of 
the machine by lifting the front. 
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In removing jammed cards from the machine, 
make every effort to straighten the cards enough so 
that they may be run into the pockets by turning the 
hand feed wheel on the right end of the machine. If 
the jam is too severe, it may be necessary to tear the 
cards under the blades in order to get the pieces out of 
the machine. In doing this, pull from one side of the 
chute blades, exerting steady pressure on one end of 
the card. Be careful not to pull the chute blades out of 
line while removing the cards. Make every effort not 
to tear damaged cards any more than necessary, be- 
cause this makes it more difficult to assemble the 
pieces in order to punch duplicate cards, which have 
to be hand filed in their proper sequence. 

When all damaged cards have been removed from 
the machine, close the top and replace the brush 
holder. Always check to be sure that the wire strands 
of the brush are not spread or damaged. 

If it is necessary to replace the brush, check to see 
that it is adjusted to the proper sorting position. Elec- 
trical timing may be affected if this precaution is not 
taken. 

Timing the brush is a simple operation if it is done 
in the following manner (Figure 34) : 

1 . Turn on the main-line switch. 

2. Set the brush on any column. 

3. Punch a card with an 8 in the column on which 
the brush is set, and place it in the feed hopper with 
the card weight. 

4. Turn the hand feed wheel so that the card is 
slowly advanced into the machine until contact is 
made by the brush through the hole. 

5. When contact is made, a click will be heard that 
is caused by the dropping armature plate. The card 
edge should be approximately 1/32" under the end of 
the first chute blade. You may now depress the start 
key. The card should always fall into the 8 pocket. If 
it does not, the brush has not been properly timed. 
Ask the supervisor to adjust the brush for you. 

Make every effort to keep the machine clean, be- 
cause dirt and other foreign material may cause the 
machine to jam. 

Missorting is sometimes caused when punched 
holes are off-gage or when the bottom edge of the 
card, which passes through the throat, is slightly dam- 
aged. If cards appear to be off-punched, have your 
supervisor check several of them with a card gage. If 




Figure 34. Timing the Brush 

edges are damaged, it may be necessary to have the 
cards duplicated. 

ii niissoitiiig results lroni any otner cause, can your 
supervisor. 

HOW TO OPERATE A SORTER 

1 . Plug the cord to a source of current. 

2. Turn on the main-line switch. 

3. Clear the machine bv holding the start kev down 
to make sure that there are no cards in the machine. 
Do not throw away any cards found in the machine. 
They may be good records. Ask your supervisor what 
to do with cards found. 

4. Check the selection switches including the alpha- 
betic sorting switch. 

5. Determine the exact sequence to be followed. 
// you are not sure, ask your supervisor. 

6. Set the brush on the column to be sorted. Cards 
must go through the machine as many times as there 
are columns to sort, or more, because alphabetic sort- 
ing requires two runs through the machine per col- 
umn. In a normal sorting operation not involving too 
large a volume, start sorting on the units column. 
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7. Toggle a handful of cards until edges are in per- 
fect alignment, then place the cards in the feed hopper, 
face down, 9's or bottom edge toward the throat. Do 
not drop or force cards into the feed hopper. If you do, 
the feed knives may damage the edges of the cards. 

8. Do not put too many cards in the hopper, be- 
cause too much weight on the bottom card puts extra 
strain on the feed knives and may cause failure in 
feeding. A good operating load is when the hopper is 
not quite full. Always place the pressure plate on top 
of the cards. 

9. Press the start key until automatic feeding 
starts. Reload the hopper before it is empty, to avoid 
stopping the machine. 

10. If the machine stops, check the pockets to see 
if any are full. The stop lever in the bottom of the 
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pocket is full, remove the cards and press the start key 
to restart the machine. Joggle the cards and sight- 
check to be sure none of them have missorted, and 
place the cards face down in the proper compartment 
of the sorting tray. 

11. Empty all machine pockets ; joggle, sight-check 
and place cards in the proper rack. 



12. Move the sorting brush to the next column to 
the left and repeat the operation, feeding 0's into the 
machine first, followed by other digit groups in nu- 
merical order, ending with the 9's. 

13. In removing cards from sorting trays, be cer- 
tain to feed them into the hopper from the bottom of 
each compartment. // this is not done, previous se- 
quence is destroyed. 

14. Reneat the nrocedure for all other columns of 

j. i 

the field. 

15. File the cards according to instructions from 
the supervisor. 

TYPE 82 

The main differences between the Type 82 Sorter 
(Figure 35 ) and the Type 80 are as follows : 

Speed. The Type 82 operates at 650 cards per 
minute. 

Appearance. The Type 82 is more streamlined. The 
main-line switch, start and stop buttons are located in 
positions as shown in Figure 36. 

Warm Up. After the main-line switch is turned on, 
a 60-second waiting period is required before the ma- 



Sorting 
Brush 



Feed Hopper 



Pockets 




Selection 
Switches 

Start and 
Stop Keys 



Figure 35. Type 82 Sorter 
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Figure 36. Selection Switches, Main-Line Switch 
and Start and Stop Keys 



chine will operate. This is necessary to allow time for 
the electronic tubes to warm up. 

Visible Counter. This optional device is mounted 
on the sorter just above and to the left of the feed 
hopper. The card count switch is located just below 
the start key. The operation of the counter is identical 
to that described for the Type 80 Sorter. 

Transparent Protecting Cover. This cover fits over 
the brush holder assembly and must be closed before 
the machine will operate. It should not be raised dur- 
ing a sorting operation or the machine will stop. 

With the exception of the foregoing differences, 
the operation of the Type 82 is identical with that ex- 
plained for the Type 80 on preceding pages. 

REVIEW QUESTIONS 

1 . What is the purpose of the sorter ? 

2. How is sortin. 0- accomplished? 



3. How many pockets are there and what is the pur- 
pose of each one ? 

4. How are the cards placed into the hopper ? 

5. What directs the cards into the pocket ? 

6. What' is the purpose of joggling cards before plac- 
ing them in the sorter ? 

7. Why must the cards be sight-checked after remov- 
ing them from the sorter pockets ? 

8. How is the brush changed from column 15 to col- 
umn 79 ? 

9. If a card missorts on any sort after the first one, 
what factors must be taken into consideration before 
hand filing ? 

10. When one column of a field has been sorted, the 
cards from which pocket should go into the machine first 
on the next sort ? 

1 1 . Why is it possible to locate missorted cards with a 
needle ? 

12. Name two reasons why the sorter will stop auto- 
matically. 

13. Where should cards be stacked temporarily be- 
tween sorts when sorting small groups of cards? When 
sorting a large group of cards ? 

14. If cards are to be sorted on man number, punched 
in columns 13 through 18, what column would normally 
be sorted first ? 

15. In normal sorting, which punch is recognized in a 
double-punched column ? 

16. Name the advantages of block sorting. 

17. Why is it necessary to sort alphabetically punched 
columns twice ? 

18. W r hen sorting on an alphabetic field, why may 
cards fall in the reject pocket ? 

19. How can the block sorting principle be used when 
sorting alphabetically ? 

20. How would the selection switches be set if cards 
puucueu wilii a a aiiu j iii a given column are Lo be re- 
jected and all other cards are to be sorted ? 

21. When is it necessary to reverse the operation de- 
scribed in the preceding question ? 

22. What is the capacity of the card count unit ? 

23. How is the total in the counter cleared ? 

24. Explain procedure for timing a sorting brush. 
25= What mav cause cards to missort ? 
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MANAGEMENT must be kept constantly informed 
by reliable up-to-date information regarding material, 
sales, inventory, payroll, production, etc., if it is to 
operate at top efficiency. This information is prepared 
for management in the form of reports and analyses 
that become the basis of administrative action. 

Many computations must be made, checked, and 

form. Because of the length of time required, manual 
methods often fall far short of meeting management 
requirements. 

When the basic information is contained in IBM 
cards, management reports can be prepared with 
speed and accuracy. The IBM accounting principle 
consists of three basic steps : 

1. Information written on source documents is 
transcribed to IBM cards. 

2. The punched cards are arranged by the sorter in 
the sequence desired. 



3. Printed reports are prepared automatically by 
accounting machines that read the holes in the cards 
and print the reports^J 

Several types of IBM accounting machines are 
available, only five of which are covered in this man- 
ual, namely, Types 405, 4 16, 402, 403, and 407. 

TYPE 405 

The Type 405 Accounting Machine (Figure 37) is a 
combined adding, subtracting, and printing machine. 
Punched cards passing through this machine actuate 
various counters and printing mechanisms. This ma- 
chine is so designed that it provides complete flexibil- 
ity in the arrangement of the compiled and printed 
data on the report form. The machine is entirely auto- 
matic and operates at a maximum speed of 150 cards 
per minute. A summary punch machine may be at- 
tached for the automatic production of summary or 
total cards simultaneously with the preparation of the 
printed report. 
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Figure 37. Type 405 Accounting Machine 
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OPERATING FEATURES 

Control Panel 

This is the "brain" of the machine, and it controls 
reading of information from the card and printing of 
this information in the proper place on the report 
form. It is inserted in the rack provided for it on the 
left side of the machine. 

Feed Hopper and Stacker 

The card feed hopper (Figure 38) is located at the 
left end of the machine. Cards must be placed in the 
hopper face down with the 9's toward the throat. The 
hopper holds from 800 to 900 cards, and as soon as 
the last card is read, the machine stops automatically. 
Three cards remain in the machine upon completion 
of an operation, and they must be run into the stacker 
by depressing the start key. 




Figure 38. Feed Hopper and Stacker 

The stacker is located immediately below the card 
feed hopper and is equipped with an automatic-stop 
switch, which stops the machine when the stacker is 
full. The capacity of the stacker is approximately 
1,000 cards. 

Cards can be added to the hopper and removed 
from the stacker without stopping the machine. If the 
hopper-stop switch is on, the machine stops as the last 
card leaves the hopper. 

Main-Line Switch 

The main-line switch (Figure 39), located at the 
right end of the machine, must be turned on to supply 
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Figure 39. Control Keys 

current to the machine. This switch should not be 
turned off while cards are feeding, or during any 
other machine operation. 

Control Keys 

Immediately to the left of the main-line switch are 
four control keys (Figure 39) : start key (covered), 
stop key (uncovered), and two total keys (covered). 

The start key must be depressed to start card feed- 
ing through the machine. The stop key must be de- 
pressed to stop feeding the cards. 

The printing of totals is usually an automatic 
process, but two total keys are provided for use when 
it is desired to print totals manually. The total key on 
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manual-total key (for minor, intermediate, and major 
totals) . The total key on the right is a grand-total key, 
usually referred to as the final-total key. 

Reading Table 

The reading table is provided on the machine for 
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It also serves as a small working area while the oper- 
ator is at the machine. 

Print Unit 

The print unit of the machine (Figure 40) is re- 
ferred to as the typebars, and it can perform three 
functions : detail printing, total or group printing, and 
symbol printing. The number of typebars in a ma- 
chine may vary according to specifications, but the 
maximum number is 88. Of these, 43 can print both 
alphabetic and numerical information and are called 
alphamerical typebars; 45 of the typebars can print 
only numerical information and are called numerical 
typebars. 
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Figure 40. Print Unit 

The alphamerical typebars are to the left, and the 
numerical typebars are to the right. The two sections 
are separated by a space equivalent to one typebar. 
Each alphamerical typebar consists of 26 alphabetic 
characters, numerical characters to 9, and a symbol 
position. A numerical typebar consists of the 10 nu- 
merical characters to 9 and a symbol position. The 
odd-numbered numerical typebars have an asterisk, 
and the even-numbered bars have a credit symbol 
(CR). 

The typebars can be impulsed to print information 
punched in a card during a detail print cycle and to 
print totals during a total cycle. 



A ribbon, similar to that used on typewriters, 
moves behind the typebars from a spool on the right 
to a spool on the left. When the right spool is com- 
pletely unwound, the action is automatically reversed. 

A lever is provided for setting the carriage for 
either single, double or triple spacing. Single spacing 
is six lines to an inch; double spacing, three lines to 
an inch ; triple spacing, two lines to an inch. Numeri- 
cal information can be printed from either the alpha- 
merical or the numerical typebars. The typebars se- 
lected are determined by the position on the report 
where the information is to be printed. The alpha- 
merical typebars will print to the left of the numerical 
typebars, and alphabetical information can be printed 
only from alphamerical typebars. 

Hammerlock Levers 

Each typebar in the machine is equipped with two 
types of hammerlock levers (Figure 41) : a short 
lever that is on the right, and a long lever that is on 
the left. When both levers are down (Figure 41 A), 
the hammer will hit the typebar on every printing 
cycle, and printing from that typebar will take place 
normally. When the short hammerlock lever is raised 
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Figure 41. Hammerlock Levers 
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Figure 42. Hammerlock Switch 

(Figure 41B), the hammer will not hit the typebar; 
therefore, no printing will take place from that type- 
bar. 

The long hammerlock levers have one general func- 
tion : to suppress the printing of all or any part of the 
information on particular cards on detail print cycles. 
This is accomplished by setting the hammerlock con- 
trol switch on x-sup or no x-sup (Figure 42), de- 
pending upon the requirements of the report and the 
wiring of the control panel. When printing is not to 
be suppressed, the hammers will fire (Figure 41 C) 
because the support bar remains in a normal position. 
When printing is to be supressed, the hammers will 
not fire (Figure 41 D) because the support bar is tilted 
just enough to stop them. The long hammerlock levers 
are used in conjunction with the hammerlock-control 



switch to prevent overprinting, which occurs when 
the machine is changed from list on to list off. 
This can be accomplished when the long hammerlock 
levers are raised and the hammerlock-control switch 
is set to no x-sup without a change in the control 
panel wiring. 

Totals will always print regardless of the setting of 
the long levers. 

The long hammerlock levers can also be used for 
indicating only the first card of minor, intermediate, 
or major control groups. This function is known as 
group indication. The long hammerlocks, correspond- 
ing to the typebars listing indicative information, are 
raised and the hammerlock control switch is set to 
no x-sup (group indicate). 

Hammersplit Levers 

Each typebar is also equipped with a hammersplit 
lever (Figure 43), usually referred to as a zero-sup- 
pression lever. 

Each lever, when raised, suppresses the printing of 
zeros to the right of the units digit printing in a col- 
umn of a report, so that unnecessary zeros in the ad- 
joining column are eliminated. 

Zeros on the alphamerical typebars print only when 
they are punched in the cards, are wired in the control 
panel, and have a significant digit printing to the left. 
They are known as electrical zeros. 




Figure 43. Hammersplit Levers 
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.FIGURE -4-4-. Z.ERO rRINTING 



The first part of Figure 44 shows printed results 
without the use of the zero suppression levers. 

The second part shows the same results with the 
proper zero suppression levers raised to suppress the 
zeros that are not required. 

Unwired numerical typebars between the columns 
of the report form print mechanical zeros to the right 
of any significant digit. 

Switches 

The switch panel (Figure 45) is located at the left 
end of the machine, directly above the control panel. 
These switches, when properly set, automatically per- 
form certain functions set up by the control panel. 
A clear understanding of the results to be obtained is 
essential in determining the proper setting of the 
switches. The operation of each switch will be ex- 
plained under Machine Functions. 



MACHINE FUNCTIONS 

The machine may be set up to perform the follow- 
ing main functions : 

1. Detail Printing. In this type of operation, infor- 
mation from each card passing through the machine 
is printed (listed) on the report form. What is printed, 
and where it is printed, is controlled entirely by the 
control panel. In a detail printing operation, the three 
switches at the extreme right of the switch panel must 
be set to the list on position. When detail printing, 
the machine onerates at the rate of 80 cards oer 
minute. 

2. Group Printing. In this type of operation, in- 
formation on each card is automatically accumulated, 
but is not printed. The only information printed is 
the indicative data sufficient to identify the group of 
cards and the totals for each group of cards. What is 




Figure 45. Switch Panel 
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Figure 46. Selective List Switch 

printed and accumulated is controlled entirely by the 
control panel. In a group printing operation, the three 
switches at the extreme right of the switch panel must 
be set to the list off position. When group printing, 
the machine operates at the rate of 150 cards per 
minute. 

3. Selective Listing. When the accounting machine 
is wired for group printing, the selective list feature 
can cause distinctively punched cards to detail print. 
Selective listing is controlled by a selective-list switch 
(Figure 46). When the switch is set to X, all X or 
digit punched cards are detail printed; when set to 
no x, all No X or no digit cards are detail printed. 
When the machine is wired for both automatic con- 
trol and selective listing, the first card of each control 
group will also print, regardless of the distinctive 
punching for selective listing. 

In a group printing operation in which the selective 
list feature is not used, this switch must always be set 
to the X-nosition : Tf set to no x^ the effect would be 
the same as setting the list switch to the on position. 

4. Automatic Control and Total Printing. The 
printing of totals for each group of cards and auto- 
matic starting after total printing are also controlled by 
switches and the control panel, and may be performed 
either in a detail or group printing operation. Con- 



trols are set up on groups of cards which may have 
three different classifications : major, intermediate, 
and minor. For example, if automatic totals are de- 
sired by states, counties, and cities, the state groups 
would be the major groups, the county groups (break- 
down of state) would be the intermediate groups, and 
the city groups (breakdown of county) would be the 
minor groups. If only one control is desired, it is 
usually set up on a minor basis. 

The switches (Figure 47) must be set according to 
the specifications of a given report. 

Hopper Stop Switch 

When this switch is off, it permits the last card to 
feed through the machine and control totals to print 
after the last card ; when it is on, the last card stops 
before leaving the hopper so that additional cards can 
be added without printing totals between groups. 

Automatic Start 

When this switch is off, the machine will stop after 
every total cycle, and the start key must be depressed 
in order to restart the machine. When the switch is 
on, restarting is automatic. 

Automatic Total — Last Card 

When this switch is on, totals print automatically 
after the last card passes through the machine. When 
it is off, the totals will not print automatically and 
must be taken by depressing the manual-total key. 

rvuiuuiuiiv iviui — iiii^i iii^uiuie unu jyiujui 

In order to obtain intermediate or major totals 
automatically, this switch must be on. If it is off, the 
machine will stop just prior to printing these totals. 
These totals can then be taken by depressing the man- 
ual-total key. 

Automatic Total — Minor 

This switch must be on before minor totals will 
print automatically. If it is off, the machine will stop 











Figure 47. Switches 
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iust r>rior to r»rintino r the minor total. The total mav 
be printed by depressing the manual-total key. 

Final Total 

In order to print a final total, the final-total-reset 
key must be depressed, and the final-total switch must 
be on. When this switch is off, final totals cannot be 
printed. 

Automatic Control — Major 

This switch must be on to make a major control 
change effective. When it is off, the machine ignores 
the major control, even though it may be wired on 
the control panel. 

Automatic Control — Intermediate 

This switch must be on to make an intermediate 
control change effective. When it is off, the machine 
ignores the intermediate control, even though it may 
be wired on the control panel. 

Automatic Control — Minor 

This switch' must be on to make a minor control 
change effective. When it is off, the machine ignores 
the minor control, even though it may be wired on the 
control panel. 

List and Total Non-Print Buttons 

These buttons are used for rnnninp- rards nut of a 

c> ~ * ~~ *"■*■* v * ~~ 

machine without printing on the form or on the 
platen. When the list non-print button is depressed, all 
cards in the feed run out of the machine without list- 
ing, automatic controlling, or spacing of the form. If 
the purpose is to clear the machine, the total non-print 
button is depressed to reset all counters that are wired 
to clear, including the final total if the final total 
switch is on. The typebars rise, and the form ad- 
vances a single space, but no printing occurs. When 
both buttons are used to clear the machine, the list 
non-print button should be depressed first so that the 
cards are run out of the feed (and added) before the 
counters are cleared. 

5. Summary Punching. Summary punching, as its 
name implies, is the recording of summary or total 
information into cards in the form of punched holes. 

For example, when an inventory report is being 
prepared on an accounting machine, it can be set up to 



show, bv each tvne of riroduct or material, the balance 
on hand at the first of the month, the receipts and 
issues during the month, and the balance on hand at 
the end of the month. As totals are printed by each 
type of product or material, the information can be 
automatically punched into summary or total cards. 
This information is transmitted from the accounting 
machine to the summary punch machine through the 
summary punch cable that connect both machines. 

Summary punching may be performed either in a 
detail or group printing operation. All information to 
be summary punched is controlled by both the control 
panel in the accounting machine and the control panel 
in the summary punch. 

There are three summary punch switches on the ac- 
counting machine (Figure 48). These switches are 
labelled Major Summary, Inter Summary and Sum- 
mary Punch. 
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Figure 48. Summary Punch Switches 

The summary punch switch must be on for all sum- 
mary punch operations. This switch makes both the 
accounting machine and the summary punch function 
together as one co-ordinated unit. It also permits the 
machine to summary punch minor totals. When inter- 
mediate or major totals are to be summary punched, 
the inter- or major-summary-punch switch must be 
on also. 

These switches govern the class of totals to be 
transferred to summary cards. The machine may be 
made to produce summary cards for major, interme- 
diate, or minor totals, but never for more than one 
class of total in any one operation. 

When the summary punch switch is on, the ac- 
counting machine cannot be started unless two cards 
are fed from the summary punch feed hopper. The 
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Figure 49, Special Switches 

accounting machine stops automatically when the 
summary punch feed hopper is empty. 

If the accounting machine is to be used without the 
summary punch, these switches must be off. 

Special Switches 

Two more switches may be found on the switch 
panel labelled Gang Punch and Complement Sum- 
mary Punching (Figure 49) . 

The gangpunch switch must always be off when 
the accounting machine is used. Its only purpose is to 
allow a special type of summary punch, which is con- 
nected by a cable to the accounting machine, to be 
used independently as a gangpunch, without using 
the accounting machine. This type of summary punch 
cannot be operated independently and must receive 
current through the accounting machine. It must be 
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operated when the gangpunch switch is on. 

The complement-summary-punching switch, when 
on, win cause mC summary puncn lO puncn min^o u<x±- 
ances in complement figures. To summary punch 
minus balances in true figures, this switch must be 
turned off. It should always be set to its off position, 
except upon special instruction from the supervisor. 

OPERATING POINTERS 

Cards must be joggled and arranged in perfect align- 
ment before placing them in the hopper, face down, 9's 
toward the throat of the feed. 

After the control panel is in the machine, turn on 
the main-line switch and the final-total switch. De- 
press the final-total key to clear out any total that may 
be in the machine. This should be done before the re- 
port form is positioned in the carriage. 



Always make a short test run to make certain that 
the report form is properly positioned in the carriage 
and the switches are properly set. The test should 
prove that the control panel is properly wired to han- 
dle every situation that will occur throughout the oper- 
ation. This includes the control of the counters and 
other special conditions indicated on the cards by X's 
or other types of control punching. The test deck used 
by the operator is usually made by the person who 
analyzed the requirements of the report and wired the 
control panel. 

Never attach the connector cable of the summary 
punch to the accounting machine unless the main-line 
switches of both machines are off. 

When starting an operation, always hold down the 
start key for at least two card cycles. 

Never turn off the main-line switch to stop card 
feeding. Use the stop key. 

Watch the control information occasionally to see 
that the totals print at the end of each control group. 
For small groups of four or five items, it is good prac- 
tice to check the total of the items listed. 

Cards may be added to the hopper and removed 
from the stacker without stopping the machine. How- 
ever, if there is less than one inch of cards in the 
hopper at the time of reloading, the machine should be 
stormed. Tf this is not done, cards mav fail to feed be- 
cause of the lack of sufficient weight when the card 
weight is removed. 

When handling cards, be careful that cards that 
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proper containers and kept separate from the cards 
that are to go into the hopper. Carelessness in 
handling both ptouos of cards leads to confusion and 
inaccurate reports. 

Run out the cards by depressing the start key after 
the report is completed, because the last three cards 
do not run out to the stacker automatically. 

It is not good practice to leave the machine for any 
long period of time, because each report form going 
through the carriage should be spot-checked to see 
that the printing lines up with the columns of the re- 
port form. Atmospheric conditions often cause the 
report forms to expand or contract slightly, and the 
printing may crowd the vertical lines of a report form. 
This may be overcome while the machine is in opera- 
tion by turning the carriage operating handle at the 
right end of the carriage. 
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HOW TO OPERATE THE TYPE 405 
ACCOUNTING MACHINE 

1. Make sure you understand the operation to be 
performed. If in doubt, ask your supervisor to explain 
fully. 

2. See that the cord is plugged to the proper source 
of current. 

3. Insert the proper control panel in the slide, and 

4. If summary cards are to be punched : 

a. Connect the summary punch cable to the ac- 
counting machine, and insert the summary punch 
control panel. 

b. Turn the summarypunch switch on. 

c. If cards are to be punched for intermediate 
totals, turn the inter-summary-punch switch on. If 
cards are to be punched for major totals, turn the 
major-summary-punch switch on. 

5. Set the necessary switches in accordance with 
the operation to be performed. If in doubt, have the 
supervisor set them for you. 

6. Turn on the main-line and final-total switches 
and press the final-total key. If the summary punch is 
to be used, feed two cards through the summary 
punch. 

7. Insert the proper report form and position it 
correctly. 

8. Joggle the cards before placing them in the 
hopper, face down with the 9's toward the throat. 

9. Make a test run to determine that the switches 
and the control panel are correct. It is necessary to 
hold down the start key for at least two card cycles. 
Any errors in the test run should be brought immedi- 
ately to the attention of the supervisor. If the test is 
all right, you are ready to start the operation. 

10. Before starting, turn off the final-total switch. 

11. Load the hopper (not too full) with cards to 
be processed, always placing the card weight on top. 

12. Store the cards from the stacker in the proper 
receptacles. 

13. Watch the feeding of the report forms from 
time to time. 

14. When the report is finished, turn off the main- 
line switch, and give the completed report to the su- 
pervisor. 

15. File the processed cards according to instruc- 
tions. 



TYPE 416 

The Type 416 Accounting Machine is identical in 
appearance and function to the Type 405, with the 
following exceptions : 

1. Speed. The Type 416 is a high-speed numerical 
printing machine. It operates at the rate of 150 cards 
per minute, both for detail printing and for group 
printing. 

2. Typebars. There are 89 typebars instead of 88, 
and all of them print numerical information only. 

REVIEW QUESTIONS 

1. What is the purpose of the Type 405 Accounting 
Machine ? 

2. What other functions besides printing can the ma- 
chine perform ? 

3. What is the maximum speed of the machine ? 

4. Where is the control panel inserted ? 

5. What happens when the last card leaves the hopper ? 

6. Is it possible to add cards in the hopper or remove 
them from the stacker when the machine is running ? 

7. How many total keys are there, and what is the 
name of each ? 

8. What is the function of each of the total keys ? 

9. What three functions are performed by the print 
unit ? 

10. What is the maximum number of typebars on the 
Type 405 Accounting Machine ? 

11. How many of the typebars can print both alpha- 
betic and numerical information? Where are they lo- 
cated ? 

12. How many of the typebars can print numerical 
information only ? Where are they located ? 

13. What symbol can be printed' from the odd-num- 
bered numerical typebars ? 

14. What symbol can be printed from the even-num- 
bered numerical typebars ? 

15. When single spacing, how many lines print to the 
inch? 

16. What is the purpose of the short hammerlock 
levers ? 

17. What one general function do the long hammer- 
lock levers perform ? 

18. How many long and how many short hammerlock 
levers are there ? 

19. What is the purpose of raising the hammersplit 
levers ? 

20. How do zeros print from the alphamerical type- 
bars ? From the numerical typebars ? 
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21. If information is printing from numerical type- 
bars 1-9, 17-23, and 32-37, what hammersplit levers 
must be raised ? 

22. Explain detail printing. Group printing. 

23. Is detail printing faster or slower than group 
printing ? 

24. What is your understanding of selective listing? 

25. For what three classifications may totals be 
printed ? 

26. Which of the three classifications is the smallest ? 
Which is the largest ? 

27. Name the three automatic control switches, and 
explain the function of each. 

28. A final total is taken by depressing the final-total- 
reset key. What else is necessary ? 

29. What is your understanding of summary punch- 
ing? 

30. Besides synchronizing the accounting machine 
and the summary punch, what other functions does the 
summary punch switch serve ? 

31. If cards are placed in the hopper of both the ac- 
counting machine and the summary punch, and the 



accounting machine will not start when the start key is 
depressed, what is most likely the reason ? 

32. Can the accounting machine be operated if the 
gangpunch switch is turned on ? 

33. How long should the start key be held down when 
starting an operation ? 

34. How many cards are left in the machine when the 
operation is completed ? 

35. What precaution must be taken before connecting 
the summary punch cable to the accounting machine ? 

TYPES 402, 403 

Like the Type 405, the Types 402 (Figure 50) and 
403 (Accounting Machines operate automatically in 
both feeding of cards and printing of results. The in- 
formation punched in the card can be read, added, 
subtracted, compared, or selected, according to the 
requirements of the report, at a maximum speed of 
1 50 cards per minute. Complete flexibility is provided 
in the arrangement of the printed data on the report 
form, and summary cards can be punched simulta- 
neously with the preparation of reports/ 
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Figure 50. Type 402 Accounting Machine 
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Tvng 402 End. the T Trn e 403 are two distinct 



and separate machines. They differ only in the num- 
ber of lines that can be printed from one card. The 
Type 402 normally prints only one line from a card. 
The Type 403 can print three lines from a single card, 
and for this reason, it is called a Multiple-Line-Print 
(MLP) Machine. In other respects the machines are 
alike, and the same basic principles of operation apply 
to both. 

Although the operation of the Type 402 and the 
Type 403 is very similar to that of the Type 405, it 
will be described separately and completely to avoid 
reference to the Type 405 section. 

OPERATING FEATURES 

Control Panel 

I This is the "brain" of the machine and controls 
reading of information from the card and printing of 
this information in the proper place on the report 
form. It is inserted in the rack provided for it on the 
left side of the machine. s 

Feed Hopper and Stacker 

; The card feed hopper (Figure 51) is located at the 
left end of the machine. Cards must be placed in the 
hopper face down with the 9's toward the throat. The 
hopper holds from 800 to 900 cards ; and as soon as 
the last card is fed, the machine stops automatically^ 
Upon completion of an operation, the cards remaining 
in the machine must be run into the stacker by de- 
pressing the start key. 





Figure 51. Feed Hopper and Stacker 



Figure 52. Operating Keys and Lights 
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feed hopper. When the stacker is full, the machine 
stops. Its capacity is about 1,000 cardsj 

Cards can be added to the hopper and removed 
from the stacker without stopping the machine. 

Main-Line Switch 

To operate the machine, the main-line switch, lo- 
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be turned on. 

Start-Stop Keys 

These keys (Figure 52) are located on the upper 
right side of the machine. The start key must be de- 
pressed to start feeding cards through the machine. 
It must also be depressed to resume operation after 
the machine has stopped for any reason other than 
feed interlock, as described later. 

When the stop key is depressed, the machine will 
stop before the next card is fed. 

Final-Total Key 

This key, located to the right of the stop key, pro- 
vides for manual control over total printing. The fol- 
lowing conditions must be satisfied before a final total 
will print: 

1 . The machine must be idling. 

2. The hopper must be empty. 

3. The last card must be in the stacker. 

4. The final-total key must be held down while the 
start key is depressed. 

Light (Unlabeled) 

The red unlabeled light (Figure 52) will go on 
when the main-line switch is turned on and the ma- 
chine is idling. 

Stop Light 

The red stop light will go on whenever the machine 
stops because of certain conditions set up on the 
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control panel. These conditions may vary from one 
control panel to another; therefore, the conditions 
should be determined by the operator. While the stop 
light is on, the machine cannot be restarted. To turn 
it off, the final-total key must be depressed. 

Fuse Light 

The red fuse light goes on, and the machine stops 
whenever a fuse burns out. The fuses are located to- 
ward the bottom of the machine below the reading 
table. 

Form Light 

The red form light goes on and the machine stops 
whenever the last form is within 10 inches of the 
platen. 

Card Feed Stop Light 

The card feed stop light goes on whenever a sum- 
mary punch operation is started by the accounting 
machine. It will remain on and prevent further opera- 
tion of the accounting machine if for any reason the 
summary punch operation is not satisfactorily com- 
pleted. This light also goes on if a card fails to feed 
from the hopper of either the accounting machine or 
the summary punch. 

Print Unit 

I — 

The function of the print unit (Figure 53) is to 

record information on the report form or document. 
This information may be alphabetic or numerical, arid 
it may be printed one line for each card (detail print- 
ing) , or one line for a group of cards (group printing) ."\ 

The print unit consists of a variable number of type- 
bars, depending upon the size of the machine. The 
maximum number of typebars is 88, of which 43 will 
print both alphabetic and numerical information, and 
45 will print numerical information only. The 43 
alphabetic and numerical (alphamerical) typebars are 
located on the left side of the print unit, and the 45 
numerical typebars on the right side. The two sets of 
typebars are separated from each other by a space 
equivalent to one typebar. 

Each alphamerical typebar consists of the 26 alpha- 
betic characters, the numbers through 9, and a spe- 
cial character position that contains the ampersand 
character (&). Each numerical typebar consists of the 
10 numerals and one symbol. In odd-numbered type- 




Figure 53. Print Unit 

bars the symbol is an asterisk (*), and in even-num- 
bered typebars it is a credit symbol (CR) . 
r A ribbon, similar to that used on typewriters, 
moves behind the typebars from a spool on the right 
to a spool on the left. (When the right spool is com- 
pletely unwound, the action is automatically reversed. 
I The character in the typebar that will be positioned 
for printing is determined by the holes punched in the 
card, or by the totals that the machine has accumu- 
latedjBehind each typebar is a hammer that fires after 
the typebar has been positioned, forcing the typebar 






Hammerlock Levers 

Each typebar in the machine is equipped with two 
types of hammerlock levers (Figure 54) : a short 
lever, which is the one on the right, and a long lever, 
which is the one on the left. When both levers are 
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on every cycle, and printing from the typebar will take 
place normally. 

When the short hammerlock lever is raised (Figure 
54B), the hammer will not hit the typebar, and no 
printing will take place from that typebar. 

When the long hammerlock lever is raised, the 
firing of the hammer is under the control of the wiring 
on the control panel. If the conditions set up on the 
control panel for suppression of printing are not 
present, the hammer will fire because the support bar 
remains in a normal position (Figure 54C). When 
such conditions are present, the hammer will not fire 
because the support bar is tilted just enough to stop it 
from firing (Figure 54D). 
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Figure 54. Hammerlock Levers 



The long hammerlocks have one general purpose, 
to suppress the printing of all or part of the informa- 
tion on particular cards, or to suppress the printing of 
totals. This is accomplished by raising the long ham- 
merlocks for those typebars from which printing is to 
be suppressed. 

The long hammerlock levers can also be used for 
indicating only the first card of minor, intermediate, 
or major program groups. This function is known as 
-°tqui~> indication. 



Hammersplit Levers 

Each typebar is equipped with a hammersplit lever 
(Figure 55), usually referred to as a zero-suppression 
lever. Each lever, when raised, suppresses the printing 
of zeros to the right of the units digit printing in a 
column of a report, so that unnecessary zeros in the 
adjoining column are eliminated. 

Zeros in the alphamerical typebars print only when 
they are punched in the cards, are wired on the control 




Figure 55. Hammersplit Levers 

panel, and have a significant digit printing to the left. 
They are known as electrical zeros. 

The first part of Figure 56 shows printing from the 
alphamerical typebars without the use of zero-sup- 
pression levers. The second part shows the same print- 
ing with the proper zero-suppression levers raised to 
suppress the electrical zeros that are not required. 

When the numerical typebars are not wired, me- 
chanical zeros print to the right of any significant 
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Figure 56. Zero Printing 



digit. The first part of Figure 56 shows printed results 
without the use of zero-suppression levers. The second 
part of the illustration shows the same results with 
the proper zero-suppression levers raised to suppress 
zeros that are not required. 

Setup Change Switches 

The purpose of the setup-change switches (Figure 
57) is to allow the use of one control panel to perform 
several different types of operations, without the 
necessity of changing the wires in the control panel. 
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Figure 57. Setup Change Switches 

They function either in the off or on position and 
should be set according to written or verbal instruc- 
tions from the supervisor. One simple example of their 
use would be changing from a detail printing opera- 
tion to group printing. 

Gangpunch Switch 

The gangpunch switch (Figure 58) must always 
be off when the accounting machine is used, Tts only 
purpose is to allow a special type of summary punch, 
which is connected by a cable to the accounting ma- 
chine, to be used independently as a gangpunch with- 








Figure 58. Runout Buttons and Switches 

out using the accounting machine. This type of sum- 
mary punch cannot be operated independently and 
must receive current through the accounting machine. 
It must be remembered that the accounting machine 
cannot be operated when the gangpunch switch is on. 

Last Card Automatic Total 

When this switch is on, all normal program con- 
trols are suspended, and a major program change is 
forced on both the run-in and runout, regardless of 
control panel wiring. When this switch is off, pro- 
gram control wiring will function in the normal 
manner. The primary purpose of this switch is to pro- 
vide a means of obtaining totals automatically on the 
runout, without the necessity of program control. 

Non-Print Runout Button 

This button may be depressed if for any reason it is 
desired to run cards out of the machine without print- 
ing on the report. 

Feed Interlock Start 

The purpose of the feed interlock is to stop the ma- 
chine and prevent accidental total printing in the event 
of a card feed failure. If a card fails to feed from the 
hopper, the machine stops. At this point, there are 
cards in the hopper and cards in the machine, one of 
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which is about to add, subtract or print, according to 
the operation being performed. The machine cannot 
be restarted except by depressing the feed-interlock 
start button, at which time the card about to be added, 
subtracted, or printed runs out into the stacker. On its 
way to the stacker, this card performs all the normal 
functions except comparing. 

The card in the hopper that failed to feed must be 
made over. The last card in the stacker must then be 
placed in front of the corrected card and the rest of 
the file, and inserted in the hopper. To restart the 
machine, the feed-interlock start button must be de- 
pressed. On the run-in, the first card does not add, 
subtract, or print, but it does compare. The operation 
for succeeding cards will be normal. 

If it is not desirable to continue the run after a card 
feed failure, it will be necessary to clear the feed inter- 
lock before a new run may be started. This is done by 
passing a blank card through the machine. 

MACHINE FUNCTIONS 

Machine functions on the Type 405 are performed 
by toggle switches. On the Types 402, 403, most of 
the switches are eliminated because the functions are 
wired on the control panel. Some of the main func- 
tions are described as follows : 

Retail Printing 

Detail printing is the printing of information from 
each card as it passes through the machine. The maxi- 
mum speed of this operation is 100 cards per minute, f 

Group Printing 

Group printing is the operation in which informa- 
tion on each card is automatically accumulated, but 
not printed. The only information printed is the indic- 
ative data sufficient to identify the group of cards and 
the totals for each group of cards. The maximum 
speed of this operation is 150 cards per minutej 

Programming 

Programming is the function by which the machine 
can distinguish the cards of one group from those of 
another. There are three classifications of program 
control : major, intermediate, and minor. For exam- 
ple, if automatic totals are desired by states, counties, 
and cities, state would be the major group, county 
would be the intermediate group, and city would be 
the minor group. ■, 



Summarv Punchina 

■ Summary punching is the recording of summary 
or total information into cards, in the form of punched 
holes. For example, when an inventory report is pre- 
pared on an accounting machine, it can be set up to 
show, by each type of product or material, the balance 
on hand at the first of the month, the receipts and 
issues during the month, and the balance on hand at 
the end of the month. As totals are printed by each 
type of product, the information can be automatically 
punched into summary cards. This information is 
transmitted from the accounting machine to the sum- 
mary punch machine through the summary punch 
cable that connects both machines^-! 

Summary punching may be performed either in a 
detail or group printing operation. All information to 
be summary punched is controlled by both the control 
panel in the accounting machine and the control panel 
in the summary punch. 

Before a summary punch operation may start, two 
cards are fed from the summary punch feed hopper. 
Both the accounting machine and the summary punch 
stop, and the card feed stop light goes on, when the 
feed hopper on either machine is empty. 

OPERATING POINTERS 

Cards must be joggled and arranged in perfect align- 
ment before placed in the hopper, face down with the 
9's toward the throat. 

iiivva^b Iiiarv^ a snui L lcdl i uii lu iiiciKc cci Lain uIicvl 

the report form is properly positioned in the carriage. 
The test should prove that the control panel is prop- 
erly wired to handle every situation that will occur 
throughout the operation. This includes the control 
of the counters and the other special conditions indi- 
cated on the cards by X's or other types of control 
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ally made by the person who analyzed the require- 
ments of the report and wired the control panel. 

Never attach the connector cable of the summary 
punch to the accounting machine unless the main-line 

switches of both machines are off When startinf an 

~ . ~ ~ -^ 

operation, always hold the start key down for at least 

three card cycles. 

Never turn off the main-line switch to stop card 
feeding. Use the stop key. 

Watch the control information occasionally to see 
that the totals print at the end of each control group. 
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For small groups of four or five items, it is good prac- 
tice to check the total of items listed. 

Cards may be added to the hopper and removed 
from the stacker without stopping the machine. How- 
ever, if there is less than one inch of cards in the 
hopper at the time of reloading, the machine should be 
stopped. If this is not done, cards may fail to feed be- 
cause of the lack of sufficient weight when the card 
weight is removed. 

In handling the cards, be careful that the cards that 
have gone through the machine are stacked in the 
proper containers. Cards that have gone through the 
machine should be kept separate from the cards that 
are to go into the hopper. Carelessness in handling 
either group of cards leads to confusion and inaccu- 
rate reports. 

Run out the cards by depressing the start key after 
the report is completed, as the last three cards do not 
run into the stacker automatically. 

When a card fails to feed, the following operations 
must be performed : 

1 . Remove the cards from the hopper. 

2. Run the cards in the machine into the stacker by 
depressing the feed interlock start button. 

3. Make over the card that failed to feed. 

4. Place the last card in the stacker in front of the 
corrected card, and place both cards in front of the 
rest of the file. Insert them in the hopper. 

5. Restart the machine by depressing the feed- 
interlock start button. 

6- Tf the run is not to be continued, dear the feed 
interlock by passing a blank card through the machine. 

HOW TO OPERATE THE TYPES 402, 403 
ACCOUNTING MACHINES 

1 . Make sure that you understand the operation to 
be performed. If in doubt, ask the supervisor to ex- 
plain fully. 

2. See that the cord is plugged to the proper source 
of current. 

3. Insert the proper control panel in the slide and 
clamp it tightly. 

4. If summary cards are to be punched, connect the 
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insert the summary punch control panel. 

5. Set the necessary hammerlock and hammersplit 
levers according to instructions. 



6. Turn on the main-line switch. If the summary 
punch is to be used, feed two cards through the sum- 
mary punch. 

7. Insert the proper report form and position it 
correctly. 

8. Joggle the cards before placing them in the 
hopper, face down with the 9's toward the throat. 

9. Make a test run. It is necessary to hold the start 
key down for at least three card cycles. Any errors in 
the test run should be brought to the attention of the 
supervisor. If the test is satisfactory, you are ready to 
start the operation. 

10. Load the hopper (not too full) with cards to be 
processed, always placing the card weight on top. 

1 1 . Store the cards from the stacker in the proper 
receptacles. 

12. When the report is finished, turn off the main- 
line switch and give the completed report to the super- 
visor. 

' 13. File the processed cards according to instruc- 
tions. 

REVIEW QUESTIONS 

1 . What is the purpose of the Types 402, 403 Account- 
ing Machines ? 

2. What other functions besides printing can the ma- 
chines perform ? 

3. What is their maximum speed ? 

4. Where is the control panel inserted ? 

5. What happens when the last card leaves the 
hopper ? 

6. Is it possible to add cards in the hopper or remove 
them from the stacker when the machine is running ? 

7. What conditions must be satisfied before a final 

total mav he taken ? 

8. Name the five lights and describe the purpose of 
each. 

9. How many of the typebars can print both alpha- 
betic and numerical information? Where are they lo- 
cated ? 

10. How many of the typebars can print numerical 
information only ? Where are they located ? 

11. What symbol can be printed from the odd-num- 
bered numerical typebars ? 

12. What symbol can be printed from the even- num- 
bered numerical typebars ? 

13. What is the purpose of the short hammerlock 
levers ? 

14. What is the purpose of the long hammerlock 
levers ? 
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15. How many long and how many short hammerlock 
levers are there ? 

16. What is the purpose of raising a hammersplit 
lever ? 

\7 . How do zeros nrint from the alnhamerical tvne- 
bars ? From the numerical typebars ? 

18. If information is to be printed from the numerical 
typebars 1-9, 17-23, and 32-37, what hammersplit levers 
must be raised ? 

19. What is the purpose of the setup change switches ? 

20. What happens when the non-print runout button 
is depressed ? 

21. Explain detail and group printing. 

22. Is detail printing faster or slower than group 
printing ? 

23. What is programming ? 

24. Name the three types of program control. 

25. What is summary punching? 

26. How is information in the accounting machine 
transmitted to the summary punch machine ? 

27. If cards are placed in the hopper of both the ac- 
counting machine and the summary punch, and the 
accounting machine will not start when the start key is 
depressed, what is most likely the reason ? 

28. How long should the start key be held down when 
starting an operation ? 

29. Do cards automatically run out of the machine 
into the stacker when the report is completed? If not, 
how are they run out ? 

30. What steps must be taken when the accounting 
machine stops because of a card feed failure ? 



TYPE 407 

The Type 407, like other accounting machines, op- 
erates automatically both in the feeding of cards and 
in tiic printing oi results, iniormation in carus can 
be read, added, subtracted, compared, selected, or 
printed at the speed of 150 cards per minute. Print- 
ing occurs at the same speed as the reading of the 
cards; and if all typewheels are used, 18,000 char- 
acters can be printed in one minute. Complete flexi- 
bility is provided in the arrangement of the printed 
data on the report form, and summary cards can be 
punched simultaneously with the preparation of re- 
ports. The machine is also capable of multiple-line 
reading (MLR). 



OPERATING FEATURES 

Control Panel 

The control panel, the "brain" of the machine, 
controls the reading of information from the card and 
the printing of this information in the desired location 
on the report form. The control panel is inserted in a 
rack provided for it on the right end of the machiney 
as seen in Figure 59. 




Figure 59. Type 407 Accounting Machine 
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Figure 60. Hopper and Stacker 
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Figure 61. Operating Keys and Signal Lights 



Feed Hopper and Stacker 

The card feed hopper and stacker (Figure 60) are 
located to the left of the print unit. Cards are placed in 
the hopper face down with the 9 edge of the card to- 
ward the throat. The cards are fed into the machine 
from the bottom of the deck under the control of the 
feed knives and feed rolls. The hopper will hold about 
1 ,000 cards ; and if the hopper becomes empty during 
the automatic operation of the machine, the machine 
will stop. 

The cards pass through the feed and are then auto- 
matically placed in the stacker, which is located above 
and behind the hopper. 

Cards may be added to the hopper and removed 

frr»tr» fho ofo^b-or urt-fVii-M-ff Tircf ofnnmnrr fno trtnnliino 
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Print Unit 

Printing on the Type 407 is accomplished by means 
of 120 typewheels arranged in a solid bank, which 
prints within a width of 12 inches, 10 characters to 
the inch. The print wheels are all the same and consist 
of the following 47 separate character positions : 

10 digits :0 through 9 
26 letters : A through Z 

1 1 special characters : 
/$□*%<§>&-#.,' 

OPERATING KEYS, SWITCHES, AND SIGNAL 
UGHTS 

The operating keys and signal lights are shown in 
Figure 61, and the switches for controlling machine 

r\r\£±m f 1 r\t-* o i t-o cnr\«rti i*-i Hi ^nt-o f\? 




Figure 62. Operating Switches 
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Main-Line Switch 

The main-line switch (not shown in the illustra- 
tion) applies power to the machine when it is on, and, 
of course, must be on to operate the machine. This 
switch should not be turned off while cards are feed- 
ing or during any other machine operation. It is lo- 
cated on the left end of the machine. 



The start key must be depressed to start feeding 
cards through the machine. It is also used to turn off 
the form stop light and the automatic stop light. 

Stop Key 

Depressing the stop key stops the machine before 
the next card is fed. However, if a total cycle is in 
process or is about to be started, the machine con- 
tinues until it is completed. The stop key is also used 
to turn off the card feed stop light. 

Final-Total Key 

The final-total key is used to print and reset final 
totals manually if they are wired on the control panel. 
There is a final-total switch on the machine, and it 
must be on before the final-total key is operative. 

Card-Feed Stop Light 

The card-feed stop light turns on whenever a card 

fa-ilc tr> ft*e*A T+- o1cr-\ +in-t-ic r\~\T Af\f\ncr p cumt-Mp-rir rviinr"n 
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operation if the summary punch fails to feed a card or 
if the summary punch hopper becomes empty. 

The light can be turned off by the following proce- 
dure if a feed failure has occurred in the accounting 
machine : 

1. Remove the cards from the hopper and correct 
the bottom card that failed to feed. 

2. Replace the cards in the hopper. 

3. Press the stop key to turn the light off. 

4. Press the start key to resume operation. 

The cards will then feed normally without interrup- 
tion of the normal control or spacing operations. 

The light is on when the summary punch hopper is 
empty; it may be turned off by the following proce- 
dure: 

1 . Replenish the hopper. 

2. Press the start key. 



Form Stop Light 

The form stop light turns on and the machine is 
stopped when the last form is within 13^ inches of 
the platen. This is true, however, onlv if the form ston 
switch is on. The form stop light is turned off by in- 
serting a new form and depressing the start key. 

Automatic Stop Light 

i he automatic stop light turns on when the machine 
is stopped by control panel wiring. The light can be 
turned off and the operation resumed by merely de- 
pressing the start key. 

Fuse Light 

The fuse light turns on, and the machine is stopped 
when a fuse burns out. The light remains on until the 
fuse has been replaced and the start key depressed. 

Light (Unlabeled) 

This light (the upper half of the form stop light) 
is on when the main-line switch is on and the machine 
is idling": i.e.. not feeding rards wintino- n+r 

Reset Check Light 

The reset check circuit is designed to determine 
whether counters in the machine are reset correctly. 
The circuit is controlled by a reset check switch. If the 
reset check switch is off, the test circuit is made in- 
operative, and the reset check light blinks during ma- 
chine operation. This blinking light calls attention to 
the fact that the test circuit is inoperative. If the reset 
check switch is on, the check light turns on, and the 
machine stops only when an error is detected as a re- 
sult of an incorrect reset. 

A reset error is most often caused by improper 

rnvjnter wirincr Thp mrAs. in thp marhinp miist hf run 
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out into the stacker before the error can be detected 
and corrected. To do this, the following steps are 
necessary : 

1 . Remove cards from the hopper. 

2. Depress the start key to run cards out of the ma- 
chine. At this time re-programming occurs, and 
the counters are reset a second time. The ma- 
chine continues to run. 

3. To stop the machine, depress the stop key. The 
reset check light may or may not go off. 

4. If the reset check light goes off, it means that all 
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cards are out of the machine and are in the 
stacker. 

5. If the reset check light is still on, there are still 
cards in the machine. To run them out it is now 
necessary to : 

a. Turn off the reset check switch. 

b. Depress the start key and run the cards out 
into the stacker. 

c. Depress the stop key to stop the machine. 
The reset check light turns off when the ma- 
chine stops. 

Alteration Switches 1, 2, 3, and 4 

When turned on, an alteration switch transfers a 
corresponding selector on the control panel. These se- 
lectors can be used to alter control panel setups. 

Inverted Switch 

The inverted switch must be on whenever inverted 
forms are being run. Inverted forms are those in 
which detail cards precede the heading cards. The 
switch must be off for running conventional forms. 

Final-Total Switch 

»» mi uiv. miai-iuiai j »i uui v_/n, iina.i lv.7lci.io v.an uv- 

manually printed and reset by depressing the final 
total key, provided the final total hubs on the control 
panel have been properly wired. It also permits the 
runout final total to n rint automatical!"* 7 when the 
LCT (last card total) switch is on. The LCT switch 
is a pluggable switch located on the control panel. 

With the final-total switch off neither final totals 
nor runout final totals can be taken and the final total 
remains in the machine indefinitely. 

Form Stop Switch 

With the form stop switch on, the end of the form 
stop, located in the center of the carriage, is operative 
and causes the machine to stop when the last form is 
within 13^s" of the printing line. With the form-stop 
switch off, the end of the form stop is inoperative. 

Reset Check Switch 

The purpose of the reset check switch is explained 
under Reset Check Light. 



MACHINE FUNCTIONS 

Detail Printing 

Detail printing is the printing of information from 
each card as it passes through the machine. This is 
accomplished at the rate of 150 cards per minute. 

Group Printing 

Group printing is the operation in which informa- 
tion on each card is automatically accumulated but not 
printed. The only information printed is the indicative 
data sufficient to identify the group of cards and the 
totals for each group of cards. This operation is ac- 
complished at the rate of 150 cards per minute. 

Programming 

Programming is the function by which the machine 
can distinguish the cards of one group from those of 
another. There are three classifications of program 
control : minor, intermediate, and major. For ex- 
ample, if automatic totals are desired by states, 
counties, and cities, state would be the major group, 
county would be the intermediate group, and city 
would be the minor group. 

Summary Punching 

Summary punching is the recording of summary or 
total information into cards, in the form of punched 
holes. For example, when an inventory report is pre- 
pared on an accounting machine, it can be set up to 
show, by each type of product or material, the balance 
on hand at the first of the month, the receipts and is- 
sues during the month, and the balance on hand at the 
end of the month. During the preparation of this re- 
port, totals are printed by each type of product and 
this information can be automatically punched into 
summary cards. This information is transmitted from 
the accounting machine to the summary punch ma- 
chine through the summary punch cable that connects 
both machines. 

Summary punching may be performed either in a 
detail or group printing operation. All information to 
be summary punched is controlled by control panel 
wiring. 

Before a summary punch operation may start, two 
cards must be fed into the summary punch from the 
punch feed hopper. 
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OPERATING POINTERS 

Cards must be joggled and arranged in perfect align- 
ment before placed in the hopper, face down with the 
9 edge toward the throat. 

A short test run should always be made to make 
certain that the report form is properly positioned in 
the carriage. (To position the form correctly, see the 
Type 922 Carriage Section.) The test should prove 
that the control panel is properly wired to handle 
every situation that will occur throughout the opera- 
tion. This includes the control of the counters and the 
other snecial conditions indicated on the cards by X's 
or other types of control punching. The test deck used 
by the operator is usually made by the person who 
analyzed the requirements of the report and wired the 
control panel. 

Never attach the connector cable of a summary 
punch machine to an accounting machine unless the 
main-line switches of both machines are off. Always 
hold the start key down for at least two card feed 
cycles when starting an operation. 

Never turn off the main-line switch to stop card 
feeding. Instead use the stop key. 

Watch the control information occasionally to see 
that the totals print at the end of each control group. 
For small groups of four or five items, it is good prac- 
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Cards may be added to the hopper and removed 
from the stacker without first stopping the machine. 
However, if there is less than one inch of cards in the 
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stopped. If this is not done, cards may fail to feed be- 
cause of the lack of sufficient weight when the card 






In handling the cards, be careful that the cards that 
have gone through the machine are stacked in the 
proper containers and kept separate from the cards 
that are to go into the hopper. Carelessness in han- 
dling either group of cards leads to confusion and in- 
accurate reports. 

As a report is completed, run the cards out of the 
machine by depressing the start key, because some 
cards may not run out to the stacker automatically. 
This will not be necessary if the runout switch is 
wired on the control panel. 

When a card fails to feed, the steps listed under 
card-feed stop light should be followed to correct the 
situation. 



HOW TO OPERATE THE TYPE 407 
ACCOUNTING MACHINE 

1 . Make sure that you understand the operation to 
be performed. If in doubt, ask your supervisor for 
complete details of the operation. 

2. Check to see that the power cord is plugged into 
the proper voltage source. 

3. Insert the proper control panel in the rack and 
close it tightly. 

4. If summary cards are to be punched, connect the 
summary punch cable to the accounting machine and 
insert the summary punch control panel. 

5. Set the control switches according to the instruc- 
tions for the particular report being run. 

6. Turn on the main-line switches of both ma- 
chines if summary punching. Also, if summary punch- 
ing, feed two cards into the summary punch. 

7. Insert the proper report form and position it 
correctly (see section on the Type 922 Tape-Con- 
trolled Carriage). 

8. Joggle and place the test cards in the hopper, 
face down with the 9 edge toward the throat. 

9. Make a test run. It is necessary to hold the start 
key down for at least two cycles to obtain automatic 
operation. Any errors in the test run should be 
broiip-ht tn the attention of the sunervisor. If the test 
is satisfactory, you are ready to start the operation. 

10. Load the hopper (not too full) with the cards 
to be processed, always placing the card weight on top. 

n, jiuiv, Liiv- v,aiua ijluiii lhv~ olcxv-ivv^i hi uh, jpiujj\.i 

receptacles. 

12. When the report is finished, turn off the main- 

1: li-VU „„J ~'., 4-Us* ^^^r-.lntnA *-««~.,~>.-4- 4-n 4-Ue. KKnnr 

line avviLCii anva givt tn^ vuiiipiv,uvu i \,pui i w im, %jwjy\-i 

visor. 

13. File the processed cards according to instruc- 
tions. 

REVIEW QUESTIONS 

1. What is the purpose of the Type 407 Accounting 
Machine ? 

2. What functions other than printing can this ma- 
chine perform ? 

3. At what speed does the Type 407 operate ? 

4. Where is the control panel inserted ? 

5. What happens when the last card leaves the 
hopper ? 
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6. Is it possible to add cards in the hopper while the 
machine is running ? Remove cards from the stacker ? 

7. Can a final total be taken automatically ? Manually ? 

8. Name the six lights and describe the purpose of 
each. 

9. How many typewheels does the 407 have? How- 
many can print both alphabetic and numerical informa- 
tion? 

10. How many different special symbols can be printed 
from a typewheel ? What are they ? 

1 1 . Explain detail and group printing, 

12. What is programming ? 

13. Name four types of automatic totals. 



14. Assume the card feed stop light is on. Describe the 
procedure to turn it off. 

15. Describe the procedure to turn off the reset check 
light. 

16. What is the purpose of the alteration switches ? 

17. W T hat is summary punching ? 

18. How is information in the accounting machine 
transmitted to the summary punch machine ? 

19. If cards are placed in the hopper of both the ac- 
counting machine and the summary punch, and the 
accounting machine will not start when the start key is 
depressed, what is most likely the reason ? 

20. Do cards automatically run out of the machine 
into the stacker when the report is completed ? 



IBM AUTOMATIC CARRIAGES 



A CARRIAGE is that part of an accounting machine 
into which paper is inserted for the preparation of a 
report. The early standard carriages were as simple 
in construction and operation as those found on stand- 
ard typewriters, and paper was inserted around a 
platen in much the same way. The main difference be- 
tween carriages on typewriters and carriages on ac- 
counting machines is that on accounting machines the 
carriage does not move from right to left because all 
the printing on one line occurs simultaneously. Thus, 
there is no need for returning the carriage. Line spac- 
ing (single, double, or triple) is automatic. 

Because of the high speed of printing, inserting 
single sheets of paper is rarely done on an accounting 
machine. Reports are usually prepared on plain roll 
paper, fanfold paper, or preprinted continuous forms. 

When reports are prepared on plain roll paper, one 
end of the roll is inserted in the carriage around the 
platen. Once printing is started, the operation con- 
tinues until the report is completed and requires very 
little attention from the operator. When reports are 
prepared on fanfold paper or preprinted continuous 



forms, standard carriages are not very efficient be- 
cause constant attention from the operator is re- 
quired. The accounting machine must be stopped by 
the operator at the end of each form. The paper is 
then advanced to the next form by manually turning 
a platen knob. 

Automatic carriages, of which there are three types, 
have been developed for handling preprinted continu- 
ous forms. The Type 921, attached to the Type 405, 
416 Accounting Machines, can be adjusted to handle 
continuous forms up to a maximum length of 18 
inches. When the adjustable arms are properly set, this 
carriage will automatically advance forms through the 
machine to meet a variety of situations set up by the 
control panel. The Types 922 and 923. attached to the 
Type 407 and Types 402, 403 Accounting Machines, 
respectively, serve a similar purpose. The setup is 
made by punching holes in a paper tape, which is in- 
serted in the carriage by the operator. The tape may 
be used repeatedly. Forms up to a maximum length of 
22 inches can be handled automatically as directed by 
the paper tape and control panel. 
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the Notional Manufacturing Co. 

BwSwjvtav. N«y York 



PAY VOUCHER 



1963 


JOHN JONES 


1 12 


2 5.2 3 



the National Manufacturing Co. 

Broadway, New Yohk 



PAY VOUCHER 



1963 AMOS BROWN 



1 12 2 8.1 4 



the National Manufacturing Co, 

Broadway. New York 



PAY VOUCHEE 



1964 RICHARD DOE 



1 121 18.47 



Single Item Ejection 



Totals, in this cose, cause 
ejection. 



A total appearing direct- 
ly following a last-line 
stop is printed on the ] 
same form before ejec- f* 
tion takes place. 



COST ANALYSIS 



jQa NUMBER 



142 1500 

142 1500 

143 1500 



4340 
3277 

6354 



2301 
2311 
2321 



AMSUNT 



796S00 
65890 
1557850 
6653375 . 



COST ANALYSIS 



JOS NUMBER 



DRAW. NO. 



i57 2527 

157 2527 

157 2527 

157 2527 

157 2527 

157 2537 

157 25 27 

157 2527 

157 2527 

157 2527 



OPER. NO. 



1125 
1256 
1453 
2358 
2378 
3008 
3056 
4530 
5688 
6754 



1510 
1511 
1512 
1513 
1514 
1515 
1516 
1517 
1518 
1519 



AMOUNT 



875500 
157850 
347 8675 
79500 
765950 
13 47860 
65450 
7 3 500 
3 7 8 6 7 5 
22550 
■♦-11365085. 



Controlled and Form to Form Election 



COST ANALYSIS 



JOB NUMBER 



142 1500 

142 1500 

1-4 2 1500 

142 1500 

142 1500 

142 1500 

142 1500 

142 1500 

142 1500 

142 1500 



OPER. NO 



6274 
3192 
8416 
1598 
1655 
4234 
4567 
8543 
2243 
7870 



2201 
2811 
2221 
2231 
2241 
2251 
2261 
3271 
3381 
2391 



AMOUNT 



5465 

13450 

45075 

1050400 

345760 

5680 

190850 

35855 

3465600 

75000 



COST ANALYSIS 



JOB NUMBER 



DRAW. NO. 



143 1500 

142 1500 

142 1500 

157 3527 

157 3537 

157 3527 

157 3537 

157 2 527 

157 2527 



OPER. NO. 



4340 
3277 
6354 

1125 
1256 
1453 
2358 
2378 
30 8 



2301 
2311 
2321 

1510 
1511 
1512 
1513 
1514 
1515 



AMOUNT 



79f)S00 
6 5 S 9 
1557850 
6653375 •- 

875500 

157850 

347867 5 

79500 

765950 
1347 860 



Form to Form Ejection 



.^Last-line stop 
effects ejection. 



_ Totals, in this 

case, do not 
effect ejection. 

















NATIONAL MANUFACTURING CO. 








NEW YORK 






SOLD 




EUREKA POWER CORP 
420 HUNTINGTON ROAD 
OUANSBUkGH NEW YORK 






DATE 


QUANT. 


DESCRIPTION 


UNIT PRICE 


AMOUNT 


5 11 


12 


MOTOR- GENERATOR X X X 2 


4620 


55440 


5 11 


6 


MOTOR GENERATOR X27A 


5950 


35700 


5 11 


6 


X27A GENERATOR BASE 


625 


3750 


5 11 


12 


DRIVE SHAFT BEARING 


113 


1356 


5 14 


12 


CONNECTING ROD 2A25 


126 


1513 


14 


u 


AMMETER CASE 100 AMP 


59 


47 3 


5 16 


7 


DUPLEX VOLTMETER 


994 


6958 


5 26 


19 


TRANSFORMER K7 75 


350 


6650 


5 26 


31 


TRANSFORMER K225 


190 


3990 
115838* 


- 




Control change 
causes eject. 




- 






NATIONAL MANUFACTURING 


; co. 








NEW YORK 






SOLD 




BAMLEY SALVAGE CO 
JONESTOWN IDAHO 






DATE 


OUANT. 


DESCRIPTION 


UNIT PRICE 


AMOUNT 


5 12 


6 


DUPLEX VOLTMETER 


994 


5964 


5 12 


12 


ARVIN AMMETER 45 AMP 


620 


7 440 


5 12 


3 


MOTOR GENERA. TOR X27A 


5 950 


17 850 


5 12 


10 


MOTOR GENERATOR X4 5 


2000 


20000 


5 12 


4 


TRANSFORMER K77 5 


350 


1400 


5 16 


12 


TRANSFORMER K225 


190 


2280 


5 16 


12 


DUPLEX VOLTMETER 


994 


11938 


5 16 


5 


X37A GENERATOR BASE 


625 


3125 


5 24 


8 


10 HP MOTOR 


5000 


40000 , 


5 34 


10 


MOTOR BASE ROD 


210 


2100 


5 24 


12 


PANEL BOARD 


1434 


17088 
127175 • 


* 








*" 



Figure 63. Basic Operations Heading Card Operation 
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TYPE 921 

Basic operations performed by automatic carriages 
are as follows (Figure 63) : 

Single-Item Ejection 

This operation consists of ejecting the form after 
one single line has been printed on the form. 

Form-to-Form Ejection 

In this operation the carriage ejects the form after 
a predetermined number of lines have been printed, 
and places the second form in position for printing on 
the first printing line. 

Controlled and Form-to-Form Ejection 

This is a combination of form-to-form ejection and 
ejection as a result of a control change. In this opera- 
tion, the carriage ejects the form after a certain num- 
ber of lines have been printed and also ejects the form 
whenever there is a change in control. Thus, for each 
control group, printing begins on a new sheet. 

Heading Card Operation 

This operation spaces forms that consist of two sec- 
tions, such as invoices, remittance statements, and 
checks. It combines controlled form-to-form ejection 
and other controlled spacing within the form to print 
the heading cards (name, address) in the heading sec- 
tion of the form, and the detail cards in the body 
section of the form. 

Predetermined Total Line 

In this operation, whenever the accounting machine 
is ready to print a total, the carriage spaces the form 
so that the total is printed on a predetermined line, 
usually near the bottom of the form. This operation 
is combined with controlled and form-to-form ejec- 
tion or with heading card operations. 

Single-Sheet Operation 

Any of the foregoing operations can be performed 
with single sheets instead of continuous forms. Each 
sheet must be fed by hand. After the single sheet has 
been completed, the carriage will automatically eject 
it and stop the accounting machine. When a new sheet 
is inserted manually and the start key is depressed, the 
operation will be repeated. 



Carriage Models 

The two models of the Automatic Carriage differ 
only as to the maximum length of the forms that they 
control, and the speed with which ejecting occurs. The 
model 12 carriage controls a form up to 12 inches in 
length, and the model 18 a form up to 18 inches in 
length. 

The model 12 carriage is provided with two ejec- 
tion speeds, "short" and "medium." Short (or fast) 
speed is effective when short forms, up to and includ- 
ing 3-2/3 inches in length, are to be used. Medium 
speed is effective when longer forms, up to and in- 
cluding the maximum of 12 inches, are to be used. 
The speed adjustment on the carriage consists of two 
gear shift buttons by means of which either speed is 
engaged, and an interlock cam that makes it impossi- 
ble to engage both speeds at the same time. 

The model 18 carriage may have one of two differ- 
ent speed combinations, short-long or medium-long. 
If the short-long combination is provided, short speed 
may be used for forms up to and including 3-2/3 
inches in length, and long speed for forms beyond that 
length. If the medium-long combination is provided, 
medium speed may be used for forms up to and includ- 
ing 8-1/2 inches in length, and long speed for forms 
beyond that length. 

The following table summarizes the specifications 
for the two models, with regard to length of forms 
handled and speed of operation : 



EJECTION SPEED AND LENGTH OF FORMS 
Handled by different models of carriage 



Ejection 
S"eed 

Short 

Medium 

Long 



Model 12 

Forms up to 3-2/3" 
Forms 3-S/6 to 12" 



Model 18 

(shnrt-lnng) 

Forms up to 3-2/3" 
Forms 3-5/6 to 18" 



Model 18 
("medium-lone) 



Forms up to 8-1/2" 
Forms 8-2/3 to 18" 



OPERATING FEATURES 

The operating features of the Automatic Carriage 
are shown in Figures 64, 65, and 66. 

Carriage Motor 

The carriage motor is attached to the carriage 
mechanism and supplies power for all carriage opera- 
tions (Figure 64). 
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Door | Adjustments: 




Figure 64. Carriage Features 



Drive Unit Door 

The door to the carriage mechanism provides ac- 
cess to the adjustable locating arms. When this door 
is open, the motor will not run. The door must always 
be closed when the accounting machine is in operation. 

Platen Turnover Lock and Handle 

The turnover paper inserting mechanism is oper- 
ated by pressing with the heel of the hand on the lock, 
while the fingers of the same hand grip the operating 
handle and pull it upward and forward toward the 
operator. This movement brings the pressure rolls 
underneath the platen to the rear, where they can grip 
the paper. The paper is then placed in the paper chute, 
and the platen is advanced one notch manually to per- 
mit the pressure rolls to obtain a grip on the paper. 
Rotation of the platen turnover handle back to its 
normal position causes the paper to be drawn in by a 
distance determined by the setting of the starting line 
dial, and automatically locks the platen for printing. 

Carriage Shift Handle 

The lateral movement of the carriage in relation to 
the typebars of the accounting machine is 5-3/8 
inches. The carriage may be shifted by pushing the 
carriage shift handle slightly to the left and rotating it 



in the desired direction. This lateral movement to cor- 
rect vertical alignment may be made while the ma- 
chine is in operation. 

Adjusting Knobs 

The platen is equipped with two knobs that are used 
to turn the platen. The large knob is used to turn the 
platen forward, one complete space at a time. The 
small knob may be used to move the platen forward or 
backward a fraction of a space in order to improve 
registration of printing on the form. This knob may 
be used for adjustment when the carriage is in opera- 
tion. 



Platen 



l^Ut 



JLCtllViCti \JL p-iCVL^li bLiUpIA^VJ. VViLii LIIV^ lilCU^lIIliC lilCLJ 

be replaced with special platens as required by the type 
of continuous form being used or the number of car- 
bon copies being made. 

Pressure Rolls 

The pressure rolls hold the forms securely against 
the platen so that the forms move with the platen. 
When the platen is turned over for paper insertion, 
the pressure rolls are directly in line with the paper 
guides, and the turn of a single notch on the main 
platen knob causes the paper to be gripped by the rolls. 
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Figure 65. Carriage Mechanism 



Pressure Release 

A lever is provided for releasing the pressure rolls 
whenever it is necessary to re-adjust sheets or con- 
tinuous forms. The pressure rolls should be released 
whenever special form feeding devices are in use. 

Motor Knob 

This knob (Figure 65) is used to turn the motor 
by hand when making speed adjustments. 

Adjustable Locating Arms 

Three adjustable arms are provided for setting the 
rprriao-e tr> rorresnond to the length and arrangement 
of the forms being used. These arms are located inside 
the drive unit door. The arms are adjusted with refer- 
ence to the scale, which is divided into 12 inches or 18 
inches, depending on the model of the carriage. Each 
inch division is subdivided into six parts, each repre- 
senting a line space. The method of settling the arms 
is described under Adjustments on pages 66-69. 

Eject Clutch Button 

When the carriage mechanism and the carriage 

(DiclLCllI cti C U.lbCligcvgv-vi, lhv. Co.iiici.gv, jjv-iivJiiiiO iJnijf 

the line spacing functions of a standard carriage. 
When they are engaged, skipping and ejecting are 
controlled by the adjustable arms and the control 



panel. The eject clutch button (Figure 66) is used to 
engage or disengage the carriage as follows : 

a. To engage, turn the eject clutch button clock- 
wise until it snaps and locks into position. 

b. To disengage, pull the clutch button out and turn 
it slightly counterclockwise. 

Clutch Release Lever 

This lever is used to disengage the platen clutch 

,.,U n ^. 4-U^ «^1»4-^<~. \r. 4-^ 1-.^ 4-«« *-*-.»/-] ko/»1ri.ro^/l Kit *v-i£>1flo r\f 
VV HV.11 LHV. L/1CH.V.11 lO L<_» L/V. IU111VU UO.V.XVVV CH VI U J 111V.U.HO vyi 

the large knob at the right end of the platen. The 
clutch release lever is moved to the left to disengage 
the n laten from its driving mechanism 

The clutch need not be released when the platen is 
turned backward by means of the small knob. 

Spacing Adjustment Lever 

The spacing adjustment lever may be set for single, 
double, or triple spacing. Single spacing is six lines to 
the inch, double spacing three lines to the inch, and 
triple spacing two lines to the inch. 

Manual Space-Eject Lever 

This lever is provided in order that the carriage 
may be manually controlled to cause line spacing or 
ejecting. The lever normally rests in a central posi- 
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Release! 
Leyer 




Figure 66. Right Side of Carriage Mechanism 



tion. When it is moved to the front, it causes ejection 
to take place, provided the eject-clutch button is in. 
When the lever is moved to the rear, it causes the car- 
riage to line-space. 

Speed Adjustment and Interlock Knobs 

There are two gear shift knobs by means of which 
either speed is engaged. An interlock knob makes it 
impossible to engage both speeds at the same time. 

Starting Line Dial 

For a manually inserted form, the starting line dial 
(Figure 67) determines the distance from the top of 
the sheet to the first printing line. This distance can 
vary from 1 to 4-5/6 inches, in steps of one-sixth of 
an inch. 

ADJUSTMENTS 

The carriage locating arms must be adjusted for 
each operation, as illustrated in Figure 68. The ad- 
justment of the arms is made on the graduated scale, 
Y, which is divided to correspond to inches and sixths 
of an inch, or line spaces on the form. 







i«Ni»rTO | iil'»N<1ffrii <mritim t g ,i rrfri'i ll I 

BSWff iRHmr- jir. 
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Figure 67. Starting Line Dial 

The function of the arms is to make it possible to 
set the carriage to handle forms of many different 
lengths and arrangements. As the form is moved (by 
line spacing, skipping, or ejecting) through the dis- 
tances marked by the arm settings, impulses are avail- 
able that may be used to control the carriage for 
further operations. Likewise, the carriage can be sig- 
nalled, by control panel wiring, to move the form 
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STATEMENT 

GENERAL MANUFACTURING COMPANY 

ENDICOTT, NEW YORK 



NEW MEXICO COMPANY 
HOUSTON TEXAS 



1 113 li 
12;0 7 i 

12J11 1 

1211 1 .; 

1215 ii 

12:16 j 

1217 ii 
12:i8 
12 ! 2 
12|2 1 
12:2 6 
1227 



11993 
12013 
12049 
11993 
12 167 
12252 
12364 
12 448 
12664 
12668 
12 811 
12 953 



122 

140 

41 

54 
34 
80 
95 
1100 
24 
39 
43 



|2 3 
74 
40 

60 
40 



5 5 

1 7 

!2 1 



167534* 



STATEMENT 

GENERAL MANUFACTURING COMPANY 

ENDICOTT, NEW YORK 



"S 




I" 



y 



^v 



J 




Figure 68. Adjustments 



through the distance marked by the setting of the 
arms. 

Arm 3 is normally set to indicate the total length of 
the form, and determines the maximum movement of 



the following form is automatically positioned when 
an ejection takes place. In Figure 68, because the 
length of the form is six inches, arm 3 is set at 6. 

Arm 2 is normally set at the point on the scale rep- 



tile form on an ejection. Thus, if arm 3 is set to 12, resenting the distance from the first printing line to 



the maximum movement of the form once an ejection 
operation is started will be 12 inches. When arm 3 is 
set at a lower point on the scale, such as 4, then the 

maximum muvcuiciu ui ulc iuim vvin uc t muica. 

With arm 3 set to a point on the scale equal to the 
length of the form, and with the first form inserted so 
that the first line of printing is properly positioned, 



the last printing line on the form. In Figure 68, this is 
3-1/3 inches. As printing takes place and the last 
printing line is reached (by line spacing), an impulse 
is available at the control panel that indicates the furm 
has been moved through the distance set by arm 2. 
This impulse can be used to cause ejection or for other 
operations. 
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It is also possible to signal the carriage to move the 
form (by skipping) through the distance marked by 
arm 2. 

Arm 1 is normally set at the point on the scale rep- 
resenting the distance from the first printing line in 
the heading to the first printing line in the body of an 
invoice or similar form that is divided into two or 
more sections. In Figure 68, this distance is 1-1/2 
inches. The carriage can be signalled to move the 
form (by skipping) through the distance marked 
by the arm 1 setting. Whenever the form has been 
moved (by line spacing) through the distance marked 
by arm 1, an impulse is available that can be used to 
control other functions of the carriage or accounting 
machine. 

Sheet Length Adjustment 

Arm 3 should be adjusted to equal the length of the 
sheet, as follows : 

1. Loosen clamp nut A (Figure 68) several turns, 
using the special wrench for this purpose. 

2. Insert the pinioned end of this wrench in the 
hole X, turning it slightly, if necessary, to mesh prop- 
erly with the teeth of the scale Y. 

3. Press the wrench inward slightly, and rotate it 
in me viirection required to move me arm o index iO 
the proper point on the scale. 

4. Remove the wrench and tighten the clamp nut A. 
If arm 3 is set beyond 3-2/3 inches, make sure that the 
speed knob is set at medium (or long) . 

5. Close the drive unit door and pull the manual 
space-eject lever forward, in order to restore the 
mechanism to the new setting. 

Speed Adjustment 

Each time the sheet length adjustment is changed, 
the speed adjustment should be checked. An interlock 
prevents the carriage from operating if the speed ad- 
justment is for a form shorter than that for which the 
sheet length adjustment has been made. 

As an example, medium speed is disengaged and 
short speed engaged as follows : 

1. Turn the carriage motor off by opening the 
drive-unit door. 

2. Press the medium gear shift button in. 

3. Rotate the interlock knob until the word short 
appears in the other opening. 



4. Pull the short gear shift button out. turning the 
motor knob if necessary in order to mesh the 
gears. 

Arm 2 Adjustment 

Arm 2 is normally used to locate the last printing 
line, by being set to a point on the scale corresponding 
to the distance from the first printing line to the last 
printing line. When tilt carnage is set for double or 
triple spacing, this arm should be set for an even mul- 
tiple of 2 or 3 line spaces, respectively. Also, when 
totals of listed items are to be printed, arm 2 should be 
set to provide for one or two additional total lines that 
may be required below the last normal printing line. 

The last printing line adjustment should be made 
only after the proper sheet length adjustment has 
ueen compietcu. it is maue as follows : 

1. Pull the manual space-eject lever forward to 
cause ejection, and restore the mechanism. 

2. Loosen the clamp nut B. 

3. Move arm 2 to the index point corresponding to 

4.U„ j:„j. r i.i__ c..~jl :„j_: i: /__ j.i. . 

Ui\_ UiSlcUlCC ilUiii UiC iii SI pi ilililig iiliC LU LUC 

last printing line. 

4. Tighten clamp nut B. 

For single-item ejection and other operations not 
requiring arm 2 controls, arm 2 may be set at any con- 
venient point. 

Arm 1 Adjustment 

When heading cards are used, arm 1 is normally 
used to locate the first body line. When heading cards 
are not used, it may be placed at any convenient point. 
Arm 1 indicates the distance from the first printing 
line, which is the first heading line when heading 
cards are used, to the first body line. When the car- 
riage is set for double or triple spacing, this distance 
should be a multiple of 2 or 3 line spaces, respectively. 
The arm 1 adjustment should be made only after arm 
3 has been adjusted. It is made as follows : 

1. Pull the manual eject-space lever forward to 
cause an ejection and restore the mechanism. 

2. Loosen clamp nut C. 

3. Move arm 1 until its indicator is set on the scale 
at the point corresponding to the distance from 
the first printing line to the first body line. 

4. Tighten clamp nut C. 
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Figure 69. Switches 

Starting Line Dial 

The starting line dial is used for single-sheet opera- 
tion. It is set by loosening the locking screw, raising 
the locking lever, and turning the dial until the scale 
reading, indicated by the locking lever, is equal to the 
required distance from the top of the sheet to the first 
printing line. Lower the locking lever and tighten the 
screw. 

SWITCHES 

The switches illustrated in Figure 69 supplement 
the control panel wiring in controlling operation of 
the automatic carriage. They have the following func- 
tions : 

Carriage Ejection Interlock 

This switch is effective only when the carriage is 
set for short-sheet ejection. Otherwise, the switch 
may be disregarded, as interlocking is automatic. 

On short-sheet ejection, the switch must be turned 
on if either of the following conditions is present : 

1. The carriage is wired for ejecting before and 
after a total. 

2. The carriage is wired for successive ejection 
with heading card control. 

If neither condition exists, the switch may be turned 
off for faster operation. 

Carriage Overflow 

xhiS SWitCii SilOUiu uc Set to EJECT-SPACE when 

heading cards are being used. When heading cards 
are not being used, it should be set to skip-restore 
if it is important that printing on overflow sheets 



begin at the first printing line. If ejecting speed is the 
more important factor, the switch should be set to 
eject-space. When the switch is set to eject-space 
and an overflow occurs, the ejection is followed by 
two line spaces. The two extra spaces are obtained 
only on overflow ejection when the switch is set to 

EJECT-SPACE. 

When the switch is set to skip-restore and an 
overflow occurs, the operation is overflow skipping 
(high-speed line spacing) from the last printing line 
on one form to the first printing line on the succeed- 
ing form, followed bv restoration of the mechanism. 

Single-Sheet Stop 

This switch is provided to facilitate manual inser- 
tion of single sheets. When on, it stops the accounting 
machine as the sheet is ejected. Automatic operation 
is resumed by depression of the start key when the 
new sheet is inserted. 

Automatic Form Stop 

An automatic form stop lever in back of the platen 
stops the accounting machine when the carriage runs 
out of forms. Forms must overlap the center of the 
platen to use this feature. The automatic stop is made 
operative bv an on-off switch. A second form-ston 
switch can be set to stop the accounting machine in 
one of two ways : Immediate — stops immediately 
after listing a line or immediately after printing the 
total for a line approximately 3-3/4 inches from the 
edge of the last form ; eject — stops after an ejection. 
Operation can be continued by depressing the start 
key. 

OPERATING POINTERS 

When setting the carriage arms, make sure that 
they are set exactly on the desired point on the scale. 

Make sure that the eject-clutch button is disen- 
gaged when setting the arms. 

Be sure to restore the carriage before setting the 
arms. This is especially important before setting 
arm 2. 

When the speed knobs do not pull out readily, turn 
the motor knob manually with one hand and pull out 
the speed knob with the other. Turning the motor 
knob helps mesh the gears. 
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Be careful when tightening the clamp nut on the 
carriage. Too much tightening may break the ends of 
the wrench. 

The carriage motor will not start if arm 3 is set 
beyond 3-2/3 inches, and the speed adjustment is set 
for short speed. 

If arm 3 cannot be moved freely by hand, toward 
on the scale, it can be moved either by line spacing 
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or by using the pinioned end of the wrench, as de- 
scribed in step .2 under sheet length adjustment. 

The platen should be raised, before paper is in- 
serted, by depressing the platen turnover lock and 
pulling the platen turnover handle. One turn of the 
platen knob is sufficient to feed the paper between the 
pressure rolls and the platen. 

For single-sheet operations, if the starting line dial 
is set properly, the rotation of the platen turnover 
handle back to its normal position causes the paper to 
be drawn in to the proper place, ready for operation. 

Be sure that the carriage door is closed before be- 
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not run if the carriage door is open 
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HOW TO OPERATE THE AUTOMATIC CARRIAGE 

1. Turn on the main-line switch of the accounting 
machine. 

2. Open the carriage door and disengage the eject- 
clutch button. 

3. Set arm 3 at a point equal to the over-all length 
of the form as follows : 

a. Loosen the clamp nut, using a special wrench. 

b. Move the arm to the proper point on the scale 
by using the pinioned end of the wrench. 

c. Tighten the clamp nut. 

4. Check the speed adjustment knobs. If arm 3 is 
set at 3-2/3 inches or less, the short speed knob should 
be pulled out. If the setting is greater than 3-2/3 
inches, the medium (or long) speed knob must be 
pulled out. An example of changing from medium to 
short is as follows : 

a. Press the medium speed knob in. 

b. Rotate the interlock knob until the word 
short appears in the other opening. 

c. Pull the short speed knob out. 



5. Close the carriage door, and pull the manual 
eject-space forward to restore the mechanism to the 
new setting. 

6. Open the door and set arm 2. This arm is nor- 
mally used to locate the last printing line. It is set as 
follows : 
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b. Move arm 2 to the index point corresponding 
to the distance from the first printing line to 
the last printing line. 

c. Tighten the clamp nut. 

When arm 2 is not required, it may be set at any con- 
venient point. 

7. Arm 1 is normally used to locate the first body 
line. It is set as follows : 

a. Loosen the clamp nut. 

b. Move arm 1 to the index point corresponding 
to the distance from the first printing line to 
the first body line. 

c. Tighten the clamp nut. 

When arm 1 is not required, it may be placed at any 
convenient point. 

8. Close the carriage door, and restore the carriage. 

9. Raise the platen by pushing the platen turnover 
lock and pulling forward on the platen turnover 
handle. 

10. Feed the forms so the first one catches between 
the pressure rolls and the platen. 

1 1 . Lower the carriage. 

12. Adjust the carriage laterally by means of the 
carriage shift handle. 

13. Adjust the paper vertically by means of the ad- 
justing knobs. 

14. If the platen needs to be turned back, depress 
the clutch release lever while turning the platen. 

15. Set the space adjustment to single, double, or 
triple line spacing. 

16. Engage the eject-clutch button. The machine is 
now ready to operate. 

REVIEW QUESTIONS 

1 . What is the purpose of the carriage ? 

2. What is a short form and what speed can be used ? 

3. Why should the carriage door be closed when the 
accounting machine is to be operated ? 

4. How is the platen raised so that forms may be in- 
serted ? 
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5. May the carriage be moved laterally ? If so, how ? 

6. How is the scale in the carriage divided ? 

7. What is the difference between the small and the 
large adjusting knobs on the right end of the platen ? 

8. What is the purpose of the pressure release lever ? 

9. What function does the carriage perform when the 
eject-clutch button is disengaged? 

10. In what position must the eject-clutch be when the 
carriage is being used ? 

1 1 . For a manually inserted form, what does the start- 
ing line dial determine ? 

12. How can the platen be turned backwards when 
the large adjusting knob is being used ? 



13. How can a report be double spaced ? 

14. What happens to the carriage when the manual 
eject-space lever is pulled forward? Pushed backward? 

15. What is the function of arm 3 ? How is it set ? 

16. What is the function of arm 2 ? How is it set ? 

17. What is the function of arm 1 ? How is it set ? 

18. What part of the carriage is used to make the 
proper speed adjustment? 

19. What prevents the carriage from operating if the 
speed adjustment is for a form shorter than that for 
which the sheet length adjustment has been made? 

20. When double or triple spacing, what rule should 
be followed when arms 1 and 2 are being set ? 



IBM TAPE-CONTROLLED CARRIAGES 

AND 
FORM-FEED DEVICES 



TAPE-CONTROLLED CARRIAGE, TYPE 923 

The Tape-Controlled Carriage controls feeding 
and spacing of forms at high speed while documents 
or reports are being prepared on Type 402 and Type 
403 Accounting Machines. This carriage is controlled 
by punched holes in a narrow paper tape that exactly 
corresponds in length to the length of one or more 
forms. Holes punched in the tape stop the form when 
it reaches any predetermined position. 

The carriage will accommodate continuous forms 
measured in 6ths of an inch up to a maximum of 22 
inches in length and 19-1/2 inches in width, including 
punched margins. 

Forms can be designed to permit printing in prac- 
tically any desired arrangement. Skipping can be con- 
trolled to 8 different sections of the form. 

Single, double, or triple spacing can vary between 
lines as controlled by wiring on the control panel. 



Overflow Skipping 

When one form is completely filled, it is ejected, 
and the next form is advanced to the first printing line 
or to the first body line. This overflow skipping is 
caused by sensing a punch in a specific position of the 
tape, which starts advancing the paper to the required 
line on the next form. If the last card of a group prints 
on the last available detail printing line, the total will 
print before skipping to the next form takes place. 



Predetermined Total Line 

Any class of total can be printed on a predetermined 
line, whether the form is completely filled or not. For 
example, although only two or three items have 
printed on a form, the total of these items may be 
printed at the bottom of the form instead of directly 
beneath the last item printed. 
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1. Channel 1 — First Printing Line Stop. 

2. Channel 2 — First Body Line Stop. 

3. Channel 12 — Overflow Start and Page Total Control. 

4. Channels 3 to 11 — Normal Stops. 

Figure 70. Control Tape 
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OPERATING FEATURES 

Control Tape 

The control tape (Figure 70) has 12 columnar 
positions indicated by vertical lines. These positions 
are called channels. Holes can be punched in each 
channel throughout the length of the tape. A maxi- 
mum of 132 lines can be used for control of a form, 
although for convenience, the tape blanks are slightly 
longer. This will allow form depths of 22 inches when 
6-lines-to-the-inch spacing is used. All forms 3-2/3 
inches in depth or less are considered short forms. 
Round holes in the center of the tape are prepunched 
for a pin-feed drive in a tape sensing mechanism that 
controls the carriage. The tape advances through the 
mechanism in synchronism with the movement of a 
printed form through the carriage. The effect is ex- 
actly the same as though the control holes were 
punched along the edge of each form. 

Platen Clutch 

When the arrow on the platen clutch is pointing 
upward, as shown in Figure 71, the platen is engaged 
and can be turned manually only by the vernier knob. 
To disengage the platen from machine control, the 
platen clutch is turned to the right. The platen can 
then be turned manually by the platen knob. 

Restore Key 

The carriage is set at the start or home position by 
depressing the restore key. This is done while the 
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Figure 71. Tape-Controlled Carriage 



the distance that each form travels through the car- 
riage, as it is being printed, is measured by the tape. 
Starting from the first printing line of one form, the 
tape moves in synchronism with the form, until the 
first printing line of the next form is reached. 

Stop Key 

Depressing this key stops the carriage operation 
instantly, and the accounting machine at the end of 
the cycle. 

Space Key 

When the accounting machine is stopped, a form 
can be advanced by depressing the space key. The 
form advances one space for each key depression, re- 
gardless of the spacing for which the space control is 
wired. The first form can be fed into position by de- 
pressing the space key if the platen clutch is engaged, 
but the platen clutch should then be disengaged to 
permit restoring the tape without advancing the form. 

Platen Knob 

The platen knob can be turned backward or for- 
ward to position the form only when the platen dutch 
is disengaged. 

Vernier Knob 

The vernier knob is used to obtain exact registra- 
tions in relation to the horizontal lines. The platen 
advances, thus lowering the printing on the form, 
when the knob is turned counterclockwise. Turning - 
the knob in a clockwise direction will cause the print- 
ing to occur higher on the form. In either case, the 
carriage tape is not affected, and adjustments can be 
made while the platen is engaged or while the machine 
is in operation. 

Inserting Tape in Carriage 

The cover of the carriage is tilted back to gain ac- 
cess to the tape reading mechanism. The platen clutch 
is turned to a disengaged position, and the brushes are 
raised by moving to the left the latch located on the 
side of the brush holder. The tape ends are glued to- 
gether to form a loop. With the tape held so that the 
printed captions can be read, one end of the loop is 
placed over the pin-feed drive wheel so that the pins 
engage the center drive holes. The opposite end of 
the loop is placed around the nearest half-circle guide 
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Figure 72. Inserting Tape in Carriage 

piece. The excess slack is removed from the tape by 
lifting the lever away from the notched bar and by 
moving the guide piece unit to the right. The tape 
should be just tight enough so that it will give slightly 
when the top and bottom portions of the loop are 
pressed together as shown in Figure 72. It should not 
fit too tightly or the pin-feed holes will be damaged. 
After the tape is in position, the brushes are pressed 
down and the cover is closed. The restore key is de- 
pressed to bring the tape to its home position, and the 
platen clutch is turned back to the engaged position. 
The carriage is then ready to operate. 

Form Feed 

As in a typewriter, the first form is placed on the 
paper table and advanced into printing position by 
turning the platen knob. The carriage need not be 



moved in any way except for minute adjustments in 
horizontal registration and vertical alignment. 

Platen 

The carriage can be equipped with an IBM Pin- 
Feed Platen device or a solid platen assembly for use 
with an IBM Forms Tractor, or approved feeding 
devices of other manufacturers. 

Either the pin-feed or the solid platen assembly 
may be easily removed (Figure 73) by raising the 
platen lock on the left side, pulling the assembly to 
the left and lifting it from the platen bearing housing. 
When the platen assembly is inserted, the end with 
the gear wheel should be placed in the slot on the right 
of the carriage and the left end should be dropped 
into the platen bearing housing. The platen assembly 
must then be moved to the right, turning it back and 
forth in order to fit the platen drive key into the 
carriage drive mechanism. The platen lock is then 
closed. 

If pin feeding is not desired, the pins may be made 
inoperative by turning the pin positioning disc clock- 
wise. 

The removable platen sectors are either split or 
tubular and are available in varying sizes to accom- 
modate forms of different widths. Split sectors may 
be easily removed by loosening the sector release, 
shifting it to the right and pulling the two sectors 
apart. To remove the tubular type of platen sector the 
left platen bearing and tightening nut must be pulled 
from the shaft. 




Figure 73. Platen 
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Dial Lock 



Figure 74. Form Thickness Adjustment Device 

Form Thickness Adjustment Device 

The distance between the typebars and the platen is 
adjustable for thickness of paper stock or for varying 
number of copies, by the use of the form thickness ad- 
justment device (Figure 74) located under the covers 
between the brushes and the print unit. This device 
contains 7 notches numbered from through 6. When 
the dial is in the notch, the typebars are 1/8 (.125) 
of an inch from the platen. When the dial is set to 6, 
the distance is increased to approximately .178 of an 
inch. The dial should be set wherever the best results 
are obtained. To adjust for varying thicknesses, the 
dial lock is pulled out, and the dial is turned clockwise 
to increase the distance between the typebars and the 
platen, and counterclockwise to decrease the distance. 

Paper Brake and Form Stop Device 
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ure 75), for adjusting the drag or tension on the 
paper. As a part of the brake device, there are four 
form sto n controls that ston the machine when the 
carriage runs out of paper. Forms feed under the form 
stop controls. When the bottom edge of the last form 
passes the form stops, all four form stops drop into 
slots as shown, and the machine stops. The distance 
between these stops and the printing line is about ten 
inches. 

Both the paper brake and form stop control are 
made operative, separately or together, by a lever at 
the left side of the carriage. When the lever is in the 
top notch, as illustrated, both the paper brake and 
form stop are operative. When the lever is m the mid- 
dle notch, the paper brake device is off and the form 
control is on. When the lever is in the bottom notch, 
the paper brake and the form control are off. 




Figure 75. Other Carriage Features 

Tension Adjustment 

The drag on a form may be increased or decreased 
to obtain the best operation for a specific form, by 
regulating the tension adjustment lever located on the 
outside of the paper brake device. The lever may be 
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the dial to decrease tension, or in one of four positions 
below the middle to increase tension. 

Pressure Release Lever 

When this lever is pushed backward, the feed rolls 
are released so that the paper can be moved freely 
around the piaten. Pressure should always be released 
when form feeding devices are in use. Pressure should 
be applied when form feeding devices are not in use. 

Platen Shift Wheel 

The platen may be shifted laterally a total of six 
inches to the left or right by turning the platen shift 
wheel. This adjustment can be made while the ma- 
chine is in operation. 

OPERATING POINTERS 

The platen clutch should be in a disengaged posi- 
tion (turned to right) while the tape is being inserted 
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in the carriage, and especially when the restore key is 
depressed. 

The tape must be inserted in the carriage so that 
the printed captions can be read. After inserting the 
tape, excess slack should be removed. The tape should 
be just tight enough so that it will give slightly when 
the top and bottom portions of the loop are pressed 
together. 

Be sure that the brushes are clamped in position 
after tape is inserted. Failure to do so will cause con- 
tinuous running of the tape when the restore key is 
depressed, or when the first skip occurs. 

When the carriage is not in use, the brushes should 
be clamped tightly against the pin-feed drive wheel. 

Be sure that the form thickness device is set prop- 
At-iir £qi* the forms that are feedm°" through the ma- 
chine. If it is set at notch 6 and single-sheet forms are 
feeding, printing may not take place. This is because 
the platen is too far away from the typebars. 

The pressure release lever should be pushed back- 
ward wVipn $r>rm -fpprlincr ic arrnm-nlidifrl Tw nm 
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wheels. It should be pulled forward when form feeding 
is accomplished by pressure rolls. 

If a report form contains an identification mark ( A) , 
the report should be positioned in the carriage so that 
the identification mark lines up with the ribbon guide 
on the machine. 

Tapes should never be folded at the ends because 
the tape tends to overlap at the creases when traveling 
around the pin-feed drive wheel. 

Be sure that the forms are fed under the form stop 
controls and not over them. 

Do not use the stop button on the carriage to stop 
the accounting machine. Although this button will 
stop both the accounting machine and the carriage, it 
is not intended to be used in place of the regular ac- 
counting machine stop key. 

The platen cannot be turned backwards unless the 
platen clutch is in a disengaged position. 

Make sure that the carriage is restored and the 
platen clutch is engaged before an operation is begun. 
Failure to restore causes improper spacing of the 
forms ; failure to engage the platen causes all printing 
to take place on the same line. 



HOW TO OPERATE THE TYPE 923 
TAPE-CONTROLLED CARRIAGE 

1. Turn the platen clutch to a disengaged position. 

2. Raise the rover of the rarrinjre 
_. — __ . ._ __ _. 

3. Raise brushes by a slight pressure on the latch. 

4. Remove the tape by raising the lever on the 
notched bar and moving the lever slightly to the left. 
The tape will then slide off the half circle guide pieces 
and the pm-feed drive wheel. 

5. Insert the new tape as follows : 

a. Hold the tape so that the printed captions can 
be read. 

b. Loop one end over the pin-feed drive wheel 
so that the pins engage the center drive holes. 

c. Place the opposite end of the loop around the 
nearest half-circle guide piece. 

d. Remove excess slack by lifting the lever away 
from the notched bar and by moving the 
guide piece to the right. The tape should be 
just tight enough so that it will give slightly 
whenpressed together. 

6. Clamp the brushes in position. 

7. Close the door. 

8. Depress the restore key. 

9. Push the pressure release lever backward. 

10. Place the paper brake in the bottom notch 
(brake off, control off) . 

11. Feed the forms from the back of the machine 
under the form stop controls and under the platen, 
until the end of the form can be grasped by the hand. 

12. Adjust and align the form according to the 
type of form-feed device used. If no form-feed device 
is used, straighten and align the form around the 
platen. 

13. Locate the first printing line on the forms, and 
position the line so that it is just barely covered by the 
ribbon. It may be necessary to start with the second 
form. 

14. Replace the paper brake in either of the two top 
notches, according to instructions from the supervisor. 

15. Pull the pressure release lever forward if the 
pin wheels are not used; otherwise, leave it pushed 
back. 

16. Depress the restore key once more. 

1 7. Close the cover. 

18. Turn the platen clutch to its engaged position. 

19. Depress the start key to begin the operation. 
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REVIEW QUESTIONS 

1 . What is the purpose of the tape-controlled carriage ? 

2. How is single, double, and triple spacing con- 
trolled ? 

3. What is the purpose of the round holes in the center 
of the tape ? 

4. What direction must the platen clutch be pointing 
before the platen can be moved manually ? 

5. How is the carriage set at the start or home posi- 
tion? 

6. Which way should the tape face while it is being 
inserted in the carriage ? 

7. How are the brushes lifted away from the pin-feed 
drive wheel ? 

8. How tight should the tape be for most efficient 
operation ? 

9. Can a tape be used more than once ? 

10. What is the purpose of the form-thickness adjust- 
ment device ? 

1 1 . W r hat happens when the last form passes the form 
stop controls ? 

12. In what position must the pressure release lever 
be so that the paper can be moved freely around the 
platen ? 

13. The platen can be shifted laterally six inches to the 
left or right. How is this done ? 

14. Can the platen be shifted while the machine is in 
oneration ? 



FORM- FEEDING DEVICES FOR USE WITH THE 
TYPE 923 TAPE -CONTROLLED CARRIAGE 

Forms can be fed through the Type 923 carriage by 
one of the following methods : 

1. IBM Pin-Feed Platen Device (Model P-2 or 
P-3). 

2. IBM Forms Tractor (Model F-3) 

3. Feeding devices of other manufacture. 

IBM PIN-FEED PLATEN DEVICE 

The IBM Pin-Feed Platen (Figure 76) advances 
forms by means of the retractable pin-feed mecha- 
nisms located on each end of the platen. As the platen 
and pin wheels revolve, the pins engage in the mar- 
ginal holes of the forms and pull the forms forward 
and up, thus advancing the forms without the use of 
pressure rollers. 

To obtain continuous accurate form alignment 
when the IBM Pin-Feed Platen is being used, the 
pressure rollers on all IBM carriages must be in the 
inoperative position. The pins alone must control ad- 
vancing of forms. The forms must also flow under the 
platen and out of the carriage without undue pull, 
drag, or interference of any kind. 




Figure 76. Pin-Feed Platen 
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The operator can change all operations and func- 
tions of the platen without the use of tools. The dis- 
tance between the pin wheels is changed to fit any 
width form by replacing the platen with one of the 
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the shaft is determined by the location of the left-hand, 
or fixed, pin wheel. The retractable pin wheels may be 
shifted to the inoperative position so that the pins 
emerge at the rear rather than the front of the platen 
Wnen irjCLion-iCcuing iorms. 

The IBM Pin-Feed Platen does not detract in any 
way from the general utility of the machines with 
which it is used. Friction-fed forms and above platen 
form-feeding devices may still be used whenever de- 
sirable. Forms without marginal holes, or paper of a 
shorter width than the platen may be friction-fed 
without making any changes. However, when forms 
tue same size as the platen are to be fnction-fed or fed 
by an above-platen feeding device, the pin wheels must 
be shifted to the inoperative position. Any size platen 
may be used this way, provided the form is not wider 
than the platen. Type characters should never be al- 
lowed to print against, or directly strike, the metal pin 
wheels. 

The IBM Pin-Feed Platens (Model P-2 and Model 
P-3) are interchangeable with each other in any Type 
923. However, the earlier model (Model P-2) shaft 
assembly will accommodate only split-platen sectors. 
Either tubular or split-platen sectors may be installed 
easily on the Model P-3 shaft assembly. 

Platen Sectors 

Two different types of platens are manufactured 
for use with the IBM Pin-Feed Platen Device. They 
are: 





Figure 77. Split-Platen Sectors 
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Figure 78. Tubular Platen Sector 

1. The two-piece split platen shown in Figure 77. 

2. The one-piece tubular-type platen shown in Fig- 
ure 78. 

Split-platen sectors are split lengthwise into two 
halves. Changing the platens is thus simplified on ma- 
chines with the non-removable-type platen shaft as- 
semblies. These sectors are manufactured as matched 
pairs and should be used as such. An identifying num- 
ber is stamped on the inner core of each sector half; 
therefore, the sectors are a matched pair when the 
numbers agree. Each sector half also has a red mark 
painted on one corner of the inner metal sleeve. The 
sector halves fit together properly only when these 
marks touch each other. 

Tubular platens are designed for use with the platen 
shaft assemblies that may easily be removed from the 
machine by the operator. 

Storage of Platen Sectors 

Cardboard tubes are provided for shipping the sec- 
tors and should be used for storing the extra sectors. 
Do not store the sectors near heat. Keep the split 
platen sectors together as matched pairs at all times. 

Changing Model P-3 Platen Sectors 

Remove the platen assembly from the carriage in 
the normal manner. 

After the assembly (Figure 79) has been taken out 
of the machine, remove the left end bearing, which is 
held in place by a slight amount of spring tension. 
Next, the pressure placed on the platen must be re- 
leased by rotating the draw nut of the right-hand pin 
wheel counterclockwise until the stud in the side of 
the draw nut lifts the draw nut latch up out of the 
threads in the platen shaft. When the pressure has 
been released, the latch arm of the left-hand pin wheel 
may be depressed and the assembly will slide off the 
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Figure 79. Model P-3 Pin-Feed Platen 
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from the left end of the shaft. 

To re-assemble the pin-feed platen, place the tubu- 
lar sector, left-hand pin wheel and left-hand bearing 
on the shaft in that order. Next bring the tubular sec- 
tor up against the left pin wheel ; then slide the right 
pin wheel to the left, aligning the key with the keyway 
of the platen. When the right pin wheel is as tight 
against the platen as possible, rotate the draw nut 
clockwise so that the stud will allow the draw nut 
latch to engage with the threaded portion of the platen 
shaft. Turn the draw nut as tight as possible. A 
wrench is provided to facilitate this operation. Place 
the platen on the reading board with the wrench en- 
gaged and under the platen, and turn the platen with 
both hands thus ti^htenin 0- it against the wrench. 

When removing split-platen sectors from the Model 
P-3 shaft, release the right-hand pin wheel draw nut 
latch as previously described, and move the pin wheel 
+<-> fVio ,, *i o "ht Now the s^ht-^laten sectors ms v be 
pulled apart for removal. 

When replacing split-platen sectors, place the two 
ir-iiiroc -if- r\i ir\A +he shaft. See that the T€d fP.Qyk on each 
sector half is at the left end of the shaft and over the 
key in the left-hand pin-wheel assembly. Next, butt 
the sectors against the left-hand pin wheel ; then move 
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previously described. 



Changing Model P-2 Platen Sectors 

The Model P-2 shaft assembly (Figure 80) is de- 
signed with a non-removable left-hand bearing and 
pin wheel; therefore, this model accommodates only 
split-platen sectors. 

When removing or installing platen sectors on the 
Model P-2, follow the procedure previously described 
for removing and installing split-platen sectors on the 
Model P-3. 

Positioning Platen on Shaft 

A platen sector may be located laterally to align the 
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platen sectors on the shaft is determined by the loca- 
tion of the left-hand or fixed pin wheel. The left-hand 
pin wheel may be moved by loosening the draw nut 
and de^ressin 0- the latch arm Hatch folate on Model 
P-2) and sliding the pin wheel along the shaft to a 
new location. Make sure that the latch is firmly seated 
in one of the large crosscut locating slots in the platen 
shaft. 

Figure 80 shows the location of the latch plate on 
the Model P-2 pin-feed assembly. 



Ring Gear Housing pj ns 




Split Platen Sectors Pins Platen Drive Coupling 

Draw Nut 
Threads 
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Locating Block | Left-hand Pin Wheel 

I 
Locating Slots 



Latch Plate 




Right-hand Pin Wheel Platen Shaft Gear 



Figure 80. Model P-2 Pin-Feed Platen 
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Left Index Pawi at front 
places pins in operating 
position. 



Right Index Pawl at rear 
piaces pins in inoperative 
position. 



Right-hand 
Pin Wheel 



Figure 81. Model P-3 Pins in Operating and Inoperative Position 



Figure 81 shows the location of the latch arm on 
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Changing the Position of the Pins on Model P-3 

The Model P-3 platen shaft assembly is designed so 
that each pin wheel operates as an independent assem- 
bly. Therefore, it is necessary to position the left and 
right index pawls so that the pins will be in the oper- 
ating or non-operating position at the same time. 

To change the pins to the inoperative position, de- 
press and move the index pawls to the rear latching 
position (right-hand pin wheel, Figure 81). The pins 
are in the operating position when the index pawls 
are in the forward latching position (left-hand pin 
wheel. Figure 81). 



Changing Position of the Pins on Model P-2 

The Model P-2 shaft assembly is designed so that 
the operating position of the pins in both pin wheels 
is changed simultaneously. 

The pins are placed in the operative position by 
pulling outward on the locating block key and rotat- 




Ttolen Shaft Bearing 



Figure 82. Model P-2 Pins in the 
Operating Position 
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Figure 83. Model P-2 Pins in the 
Inoperative Position 

ing the ring gear housing until the key can be placed 
in the rear slot in the ring gear housing. This causes 
the pins of the pin wheel to emerge in the operative 
position at approximately the front of the platen (Fig- 
ure 82). 

The pins are placed in the inoperative position by 
pulling outward on the locating block key and rotat- 
ing the ring gear housing so that the key can fall into 
the slot in the ring gear housing at the flat spot (Fig- 
ure 83). This causes the pins of the pin wheels to 
emerge at a point near the top of the platen. 



Tear Bar Position 

The carriage tear bar rollers may be raised off the 
platen when the pin-feed mechanism is in the operat- 
ing position. 

The tear bar adjusting lever, mounted on the left- 
hand arm of the tear bar, pivots forward and may be 
latched at three positions. When the lever is at the 
lowest position, the tear bar rollers rest on the platen. 
As the lever is raised, it causes the tear bar rollers to 
be raised farther off the platen for each succeeding 
latching position. The adjusting lever should be 
latched in the position that raises the rollers an 
amount corresponding to the thickness of the forms 
in use. 

Form-Feed Guides 

The upper form guides (Figure 84) are mounted 
on two shafts. The paper roll shaft extends through 
the rear set of holes in each guide. A front support 
shaft extends through the front holes, and rubber 
grommets are mounted on each end of this shaft to 
hold it in position. 

Set the guides equidistantly across the carriage so 
that the center guide supports the center of the form, 
and the outer guides support the marginal edges of 
the form. 




Figure 84. Form Feed Guides 
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Refold Guides 



Lower Paper GuHes 




Tractor 
Lock Nut \ 6 Line Drive Gear 



8 Line Drive Ciear 



Mounting 
Studs 




Paper Support Disc 



Center Lower Paper Guide 
Pressure Plate 



Tractor Adjusting Wheel 



Figure 85. Model F-3 Forms Tractor ox Type 923 Tape-Controlled Carriage 



IBM FORMS TRACTOR 

The Model F-3 IBM Forms Tractor (Figure 85), 
designed for use with the Type 923 Tape-Controlled 
Carriage, accommodates forms up to 19" in width, 
including the punched margins. 

The forms tractors can be attached or removed 
from the carriage by the operator without the use of 
tools. When the device is in use, marginally punched 
forms are fed by two tractor assemblies located above 
the rilaten. Both tractors mav be located lateralis to 
accept forms of various widths. If forms narrower 
than the minimum width that can be obtained between 
the tractors are used, these forms may be advanced by 
one tractor operating through the pin holes in only 
one side of the form. 

The accounting machine carriage pressure rolls 
must be in the inoperative position at all times when 
the IBM Forms Tractor is used to feed forms. 

With the use of this form-feeding device, six or 
eight line spaces per inch may be obtained without 
altering the accounting machine carriage in any way. 



The operator simply shifts a drive gear plate on the 
forms tractor to one of two indicated positions for 
the desired spacing results. Eight-lines-per-inch feed- 
ing with the forms tractor is less accurate than with 
the special Line-Spacing Device for the Type 923 
carriage. 

To attach the forms tractor to the carriage : 

1. Rest the forms tractor lower paper guides on 
the carriage paper table at the rear of the platen. 

2. Hook the rear forms tractor mountin 0- studs in 
the rear slots in the carriage side frames. 

3. Lower the front of the forms tractor assembly, 
and latch the front forms tractor mounting studs in 
the front slots in the carriage side frames. 

See that the platen gear and the forms tractor drive 
gear are fully meshed. Be sure the forms tractor and 
platen turn freely by hand before operating under 
power. Because the paper guides are free to disengage 
from the tractor adjusting wheels when the device is 
not attached to the carriage, these units must be 
guided into engagement. 
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When removing the device, reverse the foregoing 
procedure. The front forms tractor mounting stud 
latches are simply cammed out of the way as the front 
of the device is raised. 

Steps in Using the Model F-3 IBM Forms Tractor 

1 . Loosen both lower paper guide lock nuts. 

2. Move the left-hand paper guide and tractor lat- 
erally to the desired position and tighten that lock nut. 

3. Insert forms over the lower paper guides and 
under the platen. 

4. Move the right-hand paper guide and tractor in 
toward the form. Allow a slight amount of clearance 
between the form and the right- and left-hand guides 
so that forms will feed without binding. Tighten the 
right-hand paper guide lock nut. 

5. Center the paper support disc between the tracr 
tor assemblies. 

6. Locate the center lower paper guide midway be- 
tween the outer paper guides. 

7. Clip the refold guides onto the tractor guide rod 
and position them approximately midway between 
each tractor assembly. 

8. With the carriage pressure rolls in the inopera- 
tive position and the tractor pressure plates raised, 
draw the forms up and ailacli the margins Oi tuc 
forms to the tractors. Lower the tractor pressure 
plates. 

9. Center the tractor pins laterally in the marginal 
holes of the form by rotating the knurled adjusting 
wheel on each tractor assembly in the proper direc- 
tion. Improperly centered pins may cause crooked 
feeding. 

10. Usually, printing is started on the second form 
because the first form is needed to attach to the forms 
tractor. However, if it is necessary to start printing 
on the first form, place that form on the tractor pins 
and engage the carriage pressure rolls. Next, turn 
the platen backwards until the first line of the form 
is in position to be printed. Depress the start key to 
begin the operation. After the form has advanced to 
the tractors, stop the machine, attach the form to the 
tractor chain pins, and disengage the pressure feed 
mechanism. NOTE : If 8-lines-per-inch spacing is 
required, it will be necessary to adjust manually each 
line space on the first form until it can be attached 
to the tractor chain pins. 




Spacing Adjustment 
Knob (Eccentric) 



Retaining Screws 

Gear Mate 
6 Line Drive Gear 

Figure 86. 6 or 8 Line Drive (Model F-3) 

6- or 8-Line Drive 

The 6 or 8 lines quick-change drive gear mecha- 
nism is shown at the 6-lines-per-inch setting in Figure 
86. The scribed line alignment provides only a general 
drive gear to platen gear relationship. These lines may 
be moved away from each other in either direction to 
obtain proper gear mesh. 

When 8 lines per inch are required, loosen the two 
retaining screws and revolve the spacing adjustment 
knob until the scribed line opposite the "8" is aligned 
with the scribed line on the gear plate. Attach the de- 
vice to the carriage and see that the forms tractor 
drive gear fully engages in the platen gear without 
binding. Re-position the spacing adjustment knob if 

T) ~ ~--«~ 4-1-. rt *-•%■*-« ««~.^*-t*~r- no^miTC »-»■*-£> ■f^rrVl+ A fl 
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improperly engaged drive gear will result in non-uni- 
form spacing. 

Reverse the above procedure to shift the mechanism 
back to the 6-lines-per-inch position. 



RIBBON REPLACEMENT 

The ribbon feeds from one spool to the other about 
1/4 of an inch on each print cycle. It feeds in one di- 
rection until a metal eyelet about ten inches from the 

C11U Ul tlie flUUUli Ull Cltllfcl SjjuOj. otij-xC^o mv. uuJUii 

reversing lever, thus reversing the feed. 

When installing a new ribbon, it is important that 
the leading end of the ribbon is firmly hooked onto the 
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Type Bars- 



Ribbon Reversing Lever 
Ribbon Guide Rollers 
Metal Eyelet 




Figure 87. Schematic of Ribbon Feed 



empty spool. Enough ribbon should be wound around 
the empty spool so that the metal eyelet is somewhere 
between the spool and the ribbon reversing lever. The 
threading of the ribbon around guide rollers is shown 
in Figure 87. 

TYPE 922 TAPE-CONTROLLED CARRIAGE 

Mechanically, the Type 922 Tape-Controlled Car- 
riage is identical to the Type 923 and is used on the 
Type 407 Accounting Machine. There are, however, 
some operational differences that will be explained in 
this section. Otherwise the information under Type 
923 will apply to both carriages. 

Form Stop Device 

This carriage has no paper brake, and the end of 
form stop control is in the form of a switch located on 
uic ngni siue ui uic iype t-u/ accounting lviacnme 
(Figure 88). The end of form stop located in the 
center of the paper feed stops the machine when the 
carriage runs out of paper, provided the form stop 
switch is turned on. The distance between the end of 
form stop and the printing line is about 13-3/8 inches. 

Platen Shift Wheel 

The platen may be shifted laterally a total of four 
inches by turning the platen shift wheel (Figure 88). 
However, to make this adjustment, the carriage shift 
lock must be raised to free the carriage. The carriage 
shift lock prevents the carriage from shifting laterally. 
When the carriage shift lock is raised to shift the 
carriage, the paper clamp bands tighten against the 
platen (on machines having clamp bands). This pre- 
vents possible damage to the paper clamp bands while 
the carriage is being shifted. This adjustment should 
not be made while the machine is in operation. 




Mousing 



Figure 88. Left Side of 922 Carriage 



OPERATING POINTERS 

The platen clutch should be in a disengaged posi- 
tion (turned to right) while the tape is being inserted 
in the carriage, and especially when the restore key is 
depressed. 

The tape must be inserted in the carriage so that the 
printed captions can be read. After inserting the tape, 
excess slack should be removed. The tape should be 
just tight enough so that it will give slightly when the 
top and bottom portions of the loop are pressed to- 
gether, 

Be sure that the brushes are clamped in position 
after the tape is inserted. Failure to do so will cause 
continuous running of the tape when the restore key 
is depressed, or when the first skip occurs. 

When the carriage is not in use, the brushes should 
be clamped tightly against the pin-feed drive wheel. 
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Be sure that the form thickness device is set prop- 
erly for the forms that are feeding through the ma- 
chine. If it is set at notch 6 and single-sheet forms are 
feeding, printing may not take place. This is because 
the platen is too far away from the typebars. 

The pressure release lever should be pushed back- 
ward when form feeding is accomplished by pin 
wheels. It should be pulled forward when form feed- 
ing is accomplished by pressure rolls. 

Tapes should never be folded at the ends because 
the tape tends to overlap at the creases when traveling 
around the pin-feed drive wheel. 

Be sure that the forms are fed under the form stop 
controls and not over them. 

Do not use the stop button on the carriage to stop 
the accounting machine. Although this button will 
stop both the accounting machine and the carriage, it 
is not intended to be used in place of the regular ac- 
counting machine stop key. 

The platen cannot be turned backwards unless the 
platen clutch is in a disengaged position. 

Make sure that the carriage is restored and the 
platen clutch is engaged before beginning an opera- 
tion. Failure to restore causes improper spacing of 
the forms ; failure to engage the platen causes all print- 
ing to take place on the same line. 

HOW TO OPERATE THE 
TAPE-CONTROLLED CARRIAGE 

1 . Turn the platen clutch to a disengaged position. 

2. Raise the cover of the carriage. 

3. Raise brushes by a slight pressure on the latch. 

4. Remove the tape by raising the lever on the 
notched bar and moving the lever slightly to the left. 
The tape will then slide off the half-circle guide pieces 
and the pin-feed drive wheel. 

5. Insert the new tape as follows : 

a. Hold the tape so that the printed captions can 
be read. 

b. Loop one end over the pin-feed drive wheel 
so that the pins engage the center drive holes. 

c. Place the opposite end of the loop around the 
nearest half-circle guide piece. 

d. Remove excess slack by lifting the lever away 
from the notched bar and by moving the 
guide piece to the right. The tape should be 
just tight enough so that it will give slightly 
when pressed together. 



6. Clamp the brushes in position. 

7. Close the door. 

8. Depress the restore key. 

9. Push the pressure release lever backward. 

10. Feed the forms from the back of the machine 
under the form stop controls and under the platen, 
until the end of the form can be grasped by the hand. 

11. Adjust and align the form according to the 
type of form-feed device used. If no form-feed device 
is used, straighten and align the form around the 
platen. 

12. Pull the pressure release lever forward if the 
pin wheels are not used; otherwise, leave it pushed 
back. 

13. Depress the restore key once more. 

14. Close the cover. 

15. Turn the platen clutch to its engaged position. 

16. Depress the start key to begin the operation. 

REVIEW QUESTIONS 

1 . What is the purpose of the tape-controlled carriage ? 

2. How is single and double spacing controlled ? 

3. What is the purpose of the round holes in the center 
of the tape ? 

a t~> ,,rU~j- A\fo.t~i-i<^r> mrict tVig fasten clutch be ^ointinc 
before the platen can be moved manually ? 

5. How is the carriage set at the start or home posi- 
tion? 

< WT'UX^U nmT, c-Vi/-mi1/-1 -t-Vio +o-r>/a fa/-p wliilp it ic Hpincr 

inserted in the carriage ? 

7. How are the brushes lifted away from the pin-feed 
drive wheel ? 

8. How tight should the tape be for most efficient 
operation ? 

9. Can a tape be used more than once ? 

10. What is the purpose of the form thickness adjust- 
ment device ? 

11. What happens when the last form passes the form 
stop controls ? 

12. In what position must the pressure release lever 
be so that the paper can be moved freely around the 
platen ? 

13. The platen can be shifted laterally four inches to 
the left or right. How is this done ? 

14. Can the platen be shifted while the machine is in 
operation ? 
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FORM-FEEDING DEVICES FOR USE WITH 
THE TYPE 922 TAPE-CONTROLLED CARRIAGE 

Two types of form-feeding devices are available on 



the Tvne 407 Accou 
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Platen-Feed Device and the IBM Forms Tractor. 
The Forms Tractor is standard on all machines 
shipped after January 30, 1953. 
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The above-platen-feed device is designed especially 
for the Type 407 and may be freely inserted into the 
carriage. It is used for feeding marginally punched 
continuous forms with six-lines-per-inch spacing, and 
consists of two adjustable pin wheels with paper 
clamps attached. It fits into two slots on either end of 
the carriage and can be removed as easily as it can be 
inserted. It also swings back out of the way of the 
platen if desired. 

The lower part of the feed device contains an 18- 
inch scale that is used in conjunction with the scale on 
the carriage, to assist in setting the pin wheels so that 
they line up with the paper guide and band assemblies. 
The blackened areas represent feed-roll positions and 
need not be considered when using the above-platen 
feed. 

Paper Guide and Band Assembly 

To keep the paper in position and firmly against the 
platen during all printing cycles, the left and right 
paper guides (Figure 89) are equipped with metal 
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to either the above-platen feed or the tear bar. The 
guide and band assembly may be positioned at the 
front and the rear along an upper and lower scale as 
will be explained under Setting Paper Guides and 
Band Assemblies. 

The bands fit loosely around the platen when the 
machine is not in operation, thus allowing forms to be 
fed between the bands and the platen. On every print 
cycle, the bands tighten against the platen and hold 
the paper firmly. 

When the metal bands are disconnected from the 
above-platen feed or the tear bar, they hang loosely 
over the print wheel cover on the machine. 

Paper Guide and Band Assembly Scale 

An 18-inch scale is permanently attached to the car- 
riage just below the back cover. The black areas on 
the scale represent the location of the pressure rolls 
and the white areas represent the space between the 
pressure rolls. The scale is used when the paper guide 
and band assemblies are being set. 

Tear Bar 

The tear bar is used whenever feeding is under the 
control of the pressure rolls. It is a long, narrow metal 
instrument with a paper clamp on either end that may 
be set along an 18-inch scale to line up with the rear 
paper guide and band assembly. The scale is a perma- 
nent part of the tear bar. The blackened areas repre- 
sent the location of the feed rolls and serve as a guide 
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Figure 89 
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to prevent setting the bands on the feed rolls during 
pressure feeding operations. 

The tear bar is generally used for single-sheet oper- 
ations and when roll paper is being used. It is easily 
inserted in the carriage by placing the ends into the 
forward slots on the carriage frame. 

Platen 

The carriage is equipped with an easily removable 
solid platen as a standard feature. The platen may 
vary in hardness with the number of parts in each 
form. A medium platen (90 durometer) is recom- 

nr\c*r\r\(±A +Vm- n_no t*t fArtnc on/1 iinrl^-r A Vio-rH -rvlofAti 
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(100 durometer) is recommended for 7-part forms 
and over. 

The platen may be removed (Figure 90) by raising 
the platen lock on the left side and lifting the platen 
from the bearing housing. When the platen is inserted, 
the end with the gear wheel should be placed in the 
slot on the right of the carriage, and the left end 
should be dropped into the platen bearing housing. 
The platen must then be moved to the right, turning 
it back and forth, in order to fit the platen drive key 
into the carriage drive mechanism. The platen lock is 
then closed. 

Figure 90 shows the paper clamp bands disassem- 
bled and the above-platen feed in a raised position. 

Carriage Adjustment 

Setting Paper Guides and Band Assemblies 

The best method of setting the paper guides and 
band assemblies is illustrated in the schematic draw- 
ings that follow. Figure 91 (A and B) shows the steps 
necessary for setting the guides and band assemblies 




when the above-platen feed is used, and Figure 91 C 
when the tear bar is used. These instructions may be 
followed only for forms with 1/4 inch margins (dis- 
tance from center of feed hole to edge of form) , which 
will include the majority of forms. 

The black marks on the upper and lower scale rep- 
resent the location of the pressure rolls and need only 
be considered when pressure feeding (as described 
under Tear Bar). 

Steps in Using Above-Platen Feed 
(Figure 91, A and B) 

1. Measure the over-all width of form (10-1/2" in 
example). 

2. Raise rear cover. 

3. Remove left band from stud. 

4. Determine the first print wheel being used and 
set left rear paper guide and band assembly slightly to 
the left of it, preferably so that the rear form position 
locator rests on an even 1/4", 1/2", or 1" mark along 
the scale. (The example shows the form position lo- 
cator on the 1-inch mark.) 

5. Raise the paper clamp that rests on the left pin 
wheel. 

6. Secure the left pin wheel assembly so that the 
lower form position locator rests at the same position 
on the lower scale as the rear form locator does on the 
upper scale. (Left pin wheel set at 1" in the example.) 

7. Remove right band from stud. 

8. Set right rear paper guide and band assembly so 
that the right rear form position locator rests on a 
scale reading, determined by adding the over-all width 
oi me iorm to me leit guiue reaumg (iu-i/i -pi — 
H-l/2" in example). 

9. Raise the paper clamp that rests on the right pin 

10. Secure right pin wheel assembly so that right 
lower form position indicator rests at the same posi- 
tion on the lower scale as the rear form indicator does 
on the upper scale. (Right pin wheel set at 11-1/2" in 
the example. ) 

1 1 . Close rear cover. 

12. Insert form and close both right and left paper 
clamps. 

13. Replace right and left bands on studs, making 
sure that the bands are under the paper clamps. 

fnrm ^q +Viif £*"<?+ T^fjri+jjn rr hne is even with 
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Figure 90. Platen 



the first printing line indicator mark on paper clamp. 
Then, turn the paper back 1 1 spaces to place the form 
in printing position. 
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Figure 92. Carriage Ready to Operate 

Adjust the carriage laterally so that the print 
wheels line up exactly with the printing positions on 
the form. The easiest way to accomplish this is to 
have a symbol preprinted on the form to identify print 
wheel, 1,60, or 120. 

Figure 92 illustrates a form inserted in the carriage 
with an IBM Above-Platen Feed Device. 



wheel assemblies. They move along the tear bar later- 
ally when the pressure is released. 

2. When the tear bar is used, form feeding is done 
by pressure of the feed rolls against the paper and the 
platen. The band would be damaged if allowed to ride 
between the feed rolls and the platen. Therefore, the 
roll position indicators on both the paper guide and 
the paper clamps must never rest on a blackened area. 
The blackened areas represent the location of the feed 
rolls. 

Bands being replaced must slide under the clamps 
before being attached to the studs. 

IBM Forms Tractor (Model F-2) 

The IBM Forms Tractor, Figure 93, is supplied on 
machines shipped after January 1, 1953. 

This device is used for feeding marginally punched 
continuous forms and has two adjustable tractor-type 
pin-feed units, one for each side of the form. It may be 
freely inserted in the carriage by first hooking the 
rear pin of the device in position and then lowering 
the front. 



Steps in Using the Tear Bar (Figure 91C) 

The steps necessary for positioning the paper guide 
band assemblies when the tear bar is used are the same 
as those necessary when the above-platen feed is used, 
with the following exceptions : 

1 . The paper clamps on the tear bar replace the pin 



Six or Eight Lines per Inch 

Spacing may be set for either six or eight lines per 
inch. This adjustment can be made by moving the 
shift cam until its pointer is positioned between the 
two scribed lines by either the 6 or the 8 on the side 
frame. If the pointer cannot be positioned between the 
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Figure 93. Forms Tractor 
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scribed lines, a tooth-on-tooth condition exists be- 
tween the platen gear and the forms tractor drive 
gear. In this case, move the shift cam to release the 
pressure on the 6- or 8-line drive gear and turn the 
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Single spacing at 8 lines per inch is not recommended 
where the accuracy of line spacing is critical. 

Steps in Using the Forms Tractor 

1. After the forms tractor is in position, make sure 
that the platen and the forms tractor can be moved 
freely by hand. 

2. If a narrow form is to be used, remove the center 
paper guide that supports the form in the center. 

3. Move the left lower paper guide and tractor 
slightly to the left of the first printing position. Place 
the first form between the left and right lower paper 
guides and move the right guide in against the edge 
of the form. Allow a slight clearance so that the form 
slides freely between both guides. Tighten both lock 
screws to hold the guide assemblies in place. 

4. With the pressure rolls engaged, insert the form 
under the carriage between the round rod and the 
platen, and then into the pressure rolls. Turn the 
platen by hand (platen clutch disengaged) until the 
end of the form can be grasped. 

5. Raise the pressure plates away from the pins. 

6. Release the pressure rolls, draw up the form, 
and attach the pin-feed holes to the tractor pins. 



7. Lower the pressure plates. 

8. Set the form so that the first printing line is even 
with the first printing line indicator mark on the lower 
part of the pressure plates. Then, turn the :orm back 
14 spaces if spacing is set for six lines per inch, and 
19 spaces if set for eight lines per inch. 

Tractor Adjustments 

The tractor adjustment wheels may be turned to 
provide a 1/8" lateral movement of the tractors. The 
wheels are used to make the chain pins line up exactly 
with the center of the marginal holes in the paper after 
the paper guides have been set. 

RIBBON REPLACEMENT 

The ribbon feeds from one spool to the other about 
one inch on each print cycle. It feeds in one direction 
until a metal eyelet near the end of the ribbon on 
either spool strikes the ribbon-reversing-lever, thus 
reversing the feed. 

When a new ribbon is installed, it is important that 
the leading end of the ribbon is firmly hooked onto the 
empty spool. Enough ribbon should be wound around 
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between the spool and the reversing lever. The thread- 
ing of the ribbon around the guide rollers is shown in 
Figure 94. 
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Figure 94. Schematic of Ribbon Feed 



IBM INTERPRETERS 



DURING THE early stages of development of 
punched card accounting, the cards were used only as 
"tools" or media from which reports were prepared. 
There was little or no reference to individual cards 
after reports were completed, and visual reading of 
the holes was seldom necessary^ 

Today, however, IBM cards are used not only for 
the automatic production of reports but also as docu- 
ments. For example, original source documents such 
as address cards, payroll cards, time tickets, inventory 
tags, checks, income tax returns, and car registrations 
are often designed as IBM cards. To assist in the vis- 
ual reading of punched data, it is desirable that the 
punched information be translated into printed form 

Card 



on the card itself. Thus, the information punched in 
the cards can be read with the same ease as type- 
written records^ 

One of the machines that have made this use of 
cards possible, by translating punched data into 
printed form, is the Type 552 Alphabetical Inter- 
preter. 

TYPE 552 

"The Alphabetical Interpreter (Figure 95) is 

right end.; Cards to be interpreted are placed in the 
feed hopper, face up, with the top edge (12's) entering 
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Figure 95. Type 552 Alphabetical Interpreter 
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the machine first. The approximate capacity of the 
feed hopper is 700 cards. 

T Cards feed through the machine at a speed of 60 
cards per minutejWhen the feed hopper becomes 
empty, the machine stops automatically as the last 
card reaches the stacker. 

The stacker, located directly below the hopper, has 
a capacity of about 900 cards.^The cards stack verti- 
cally with the 12's at the bottom. The machine auto- 
matically stops when the stacker becomes full. 

OPERATING FEATURES 

Main-Line Switch 

The main-line switch, located just below and in 
front of the stacker, must be turned on to supply cur- 
rent to the machine. When the main-line switch is on, 
a red li^ht indicates that the machine is read^ r for 
operation. 

Start and Stop Keys 

The start and stop keys are located just to the right 
of the main-line switch. The start key is covered, and 
must be depressed to start cards feeding into the in- 
terpreter. The machine continues to operate as long as 
cards are feeding, or until the stacker becomes full. 

The stop key is not covered, and is used to stop the 
operation of the machine when necessary. 

MACHINE FUNCTIONS 

Printing Position Control 

Interpreted characters, numerical or alphabetic, 
may be printed across the top of the card on a line 




above the 12 positions of the card, or between the 12 
and 1 1 positions, according to the setting of the print- 
ing position knob' (Figure 96) . 

The printing position knob is located at the back of 
the machine, behind the feed hopper. When the knob 
is pulled out and turned to the right (clockwise), it is 
set to print on the upper line above the 12 punching 
position (Figure 97). When pulled out and turned to 
the left (counterclockwise), printing will appear on 
the lower line, between the 12 and 11 punching posi- 
tions (Figure 98). A position indicator shows the 
line on which the knob is set. In Figure 96, the knob is 
set for printing on the lower line. 

Printing Capacity 

The printing of the characters across the top of the 
card is controlled through the medium of a control 
panel (Figure 99). When the properly wired control 
panel is inserted and clamped in the receptacle at the 
right of the machine, it electrically "instructs" the 
machine what fields of the card to read and where the 
printing must take place. Cards are usually designed 
so uiat tiie exact location Oi trie printing is indicated 
on the form. 

The printing mechanism consists of 60 typebars, 
each bar containing 38 printing characters — 10 nu- 
merical (0 to 9) ; 26 alphabetic (A to Z) ; and three 
special characters. 
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Figure 96. Printing Position Knob 



Figure 99. Control Panel 



TYPE 922 TAPE-CONTROLLED CARRIAGE 



93 



f CUSTOMER 



t 1 ENTWT DATE 

5975 112349 1213 1! 0041440 



I 1 I I ■ ■ 

| | CUS r ER|| r| 



ACCOUNTS RECEIVABLE 



"■'■ ' ' ' djSTOMCK NAME 

NEW MEXICO COMPANY 



1 1 



ENTRY 
DATE 



MO. 



00 

ll 
I 

33 
44 
55 
6 6 
77 



DAY 



INVOICE 
DATE 



00 

II 

22 
33 
44 
55 
66 
77 



99 

5 1 6 7 



00|000|0000000000|0000 

1 1 1 1 11 1 1 1 1 1 1 1 11l1 1 1 1 1 1 

2222222222222222222222 
33333333|33|3333333333 
4444|44444444|44444444 
||555|5555555555|55555 
66|666666|66|668686886 
777777|7777777|7777777 
8 88 8 8 88 88 888888 88|88 
9999999|999 99 999999999 



MO. 



DAY 



99 

32 33 



INVOICE 
NUMBER 



0000000 

i||mi 

2|222 

3 3| 3 3 

4 4 4 1 4 

55555 



D D D 

77777 



9 9 9 9 1 

34 35 36 37 31 



CUSTOMER 
NUMBER 



00000 

1 1 1 1l 

22222 
33333 
44444 
1 5 5 1 5 
8686S 
7 7 1 7 7 



9 1 3 9 9 

39 40 41 42 43 



LOCATION 



ST. 



00 



111 

222 

3 3 1 



CITY 



TRADE 
CLASS 



000 



22 
33 

I 

55 
88 
77 
88 
99 

44 45146 47 48H5 50 51 



4 1 4 

555 
888 
777 



000 



SALES- 
MAN 
NO. 



00 



1 1 ill 



222 

333 
444 
555 

s S s 

777 
I 



999199 



[To 

1 1 1 
222 
333 
444 
555 
6 g8 
77| 



999 

54 55 56 



DATE 
PAID 



MO. 



DAY 



DISCOUNT 
ALLOWED 



0J0 

1 1 l|l 1 

2 2 2'2 2 

I 

3 3 313 3 

I 

4 4 4|4 4 

I 

5 5 5|5 5 

I 

u u uiu v 

I 

7 7 717 7 

I 

8 8 818 8 

I 

9 9 919 9 

63 64 65166 67 



AMOUNT 
PAID 



00 010 
I 

1 1 1 111 1 

I 

2 2 2212 2 

I 
33 33133 

I 

4 4 4 4|4 4 

5 5 55,5 5 
S 6 6 6JS 6 
7 7 77J7 7 



999919 9 

68 69 70 71172 73 



INVOICE 
AMOUNT 



11000101 

I 

1 1 i|ih i 

2 2 2 2 2|2 2 

3 3 3 3 3J3 3 

4 4 1 4 |l| 4 

I 
555 5515 5 
I 

6 6 6 8 6 '6 6 

I 

7 77 7 717 7 

I 
88888188 

1 
9999919 9 

74 75 76 77 78179 80 



IBM 738372 



LICENSED FOR USE UNDER PATENT 1,772,492 



Figure 97. Card Interpreted on Upper Line 



If 60 columns of interpreting are sufficient, and 
all printing is to occur on one line, the operation may 
be accomplished in one run of the cards through the 
machine. If it is necessary to interpret more than 60 
columns, the cards must be run through the machine 
a second time, using the other printing line for the 
additional interpreting. It is necessary to use a second 
control panel, or to rewire the first, to interpret on 
the second line. 



Zero Printing 

The Alphabetical Interpreter prints zeros only if 
the zero positions are punched in the cards and the 
card columns are wired to typebars. For example, 25 
punched in a four-column field will interpret as 0025. 
Unpunched card columns are not interpreted, and 
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fields appear as spaces between words. 
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Figure 98. Card Interpreted on Lower Line 
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Special Character Printing 

Three special characters may be placed on any or all 
typebars. Some of the more commonly used special 
characters are dash ( — ), diagonal line (/), and as- 
terisk (*). These special characters are actuated by 
either 11, 12, or 0-1 punches as specified. 

OPERATING POINTERS 

L^arbs should be joggled and arranged in perfect 
alignment before they are placed in the hopper to 
avoid failures in feeding. If the machine stops with 
the hopper loaded and the stacker not full, check the 
last card fed into the stacker. If this card did not stack 
properly because of folding or pleating, the running 
circuit is automatically shut off by the card jam con- 
trol, which is located at the top of the stacker next to 
the las^ f^cA t-r»ii 

Remove folded or pleated cards and check to deter- 
mine whether they should be repunched in order to 
avoid feeding trouble in future machine operations. 
It must be remembered that all repunched cards must 
be thoroughly checked. They must be exactlv the same 
as the original cards. Damaged cards should be torn 
and placed in the proper receptacle, as directed by the 
supervisor. 

HOW TO OPERATE AN INTERPRETER 

1. Make sure that the proper control panel is in- 

o-^j. i.\^\_i. cv.lj.vj. x^lCtlllL/V^VJ. Ill Lil\^ lllcTA-.lliJ.lC. 

2. Set printing position knob for upper or lower 
line printing as desired. 

3. See that the cord is plugged to the proper source 
of current and turn on the main-line switch. 

4. Place one card in the feed hopper, face up, 12's 
first, and place card weight on top of the card. 

5. Press the start key. 

6. Remove the card from the stacker and check the 
printing. This is done by reading the holes interpreted 
and comparing them with the printing. This is re- 
ferred to as a "test." 

7. If an error in interpreting occurs (bad position- 
ing or wrong printing), have your supervisor check 
the wiring of the control panel. 

8. If the printing is correct, load the hopper and 
place the card weight on top of the cards. The hopper 



should not be filled beyond the level of the card 
brackets. 

9. Remember that because cards feed through the 
interpreter face up, it is necessary to start feeding the 
cards from the back of the file instead of from the 
front, if the card sequence is to be maintained. 

10. Load hopper and empty stacker as required. As 
cards are removed from the stacker, fan through them 
to check legibility of printing, if the printing becomes 
so faint as to be illegible, the ribbon may need to be 
replaced. Only the customer engineer should replace 
the ribbon on this machine because the operation in- 
volves the removal and replacement of the print unit. 

1 1 . Joggle cards and file according to instructions. 

12. When the operation is finished, turn off the 
main-line switch. 

13. Remove the control panel and store in the 
proper place. 

REVIEW QUESTIONS 

1. What is the purpose of the alphabetical interpreter? 

2. How are cards placed in the hopper ? 

3. How do they stack ? 

4. What may stop cards from feeding from the 
hopper ? 

5. Where will interpreted information appear on the 
card? 

6. How are the printing positions controlled ? 

7. How many characters may be printed on one line ? 

8. How may all 80 columns be interpreted ? 

9. How will the number 50046 punched in an 8-column 
field be interpreted ? 

10. When would a column of the card properly wired 
not print ? 

11. What punched holes in a column of the card print 
as special characters ? 

12. What precautions are necessary to prevent failures 
in feeding ? 

13. If a card is punched JONES and interprets as 
JNOES, what do you think is the trouble ? 

14. In what manner should cards be run through the 
machine if the original sequence of the file is to be main- 
tained ? 

15. What is the speed of the alphabetical interpreter? 
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ONE CHARACTERISTIC of manual records is 
monotonous repetition. Records made on the same 
day must be dated identically. Records made at the 
same source must bear identical information as to lo- 
cation. Likewise, information used at one point may 
be needed at another, often requiring duplication of 
the same basic records. In some cases, partial changes 
to the original records have to be made continually in 
order to keep the record up-to-date. 

For many years, the only method of punching holes 
in IBM cards was through key depression of a manu- 
ally operated keypunch. Information had to be read by 
the eye, either from an original document, or from 
recordings on the card itself. 

The development of the duplicating feature of the 
keypunch eliminated the manual punching of repeti- 
tive data through the use of master cards. While this 
feature is useful as an aid in keypunching, it does not 

Punch Unit 
Feed 



Read Unit 
Feed 



satisfactorily meet requirements where entire files of 
cards have to be partially changed or duplicated for 
one reason or another. 

These functions, as well as punching total or sum- 
mary cards from reports prepared by the accounting 
machines, are performed automatically by machines 
known as reproducing punches, of which there are 
three types: Types 513,. 514, and 519. The Type 519 
differs from the other twoln that it can print across 
the left or right end of the card as many as eight digits 
punched in the card. 



TYPE 513 



r. 



As may be seen from Figure 100, the Type 513' Re- 
producing Punch has two card feed hoppers : a read- 
unit feed on the left, and a punch-unit feed on the 
right. Each feed has a capacity of about 800 cards. _\ 



Card Stackers 



Switches 






- 




i ■ 



; 




Comparing 
Indicator 



Control Panel 



Figure 100. Type 513 Reproducing Punch 
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The names of the two units are self-explanatory 
because, in a reproducing operation, one unit of the 
machine reads previously punched cards, while the 
other unit punches blank cards that are to become 
duplicates of the original, j Cards must feed through 
either hopper face down, 12's or top edge toward the 
throats of the feeds. 

r Because the card files (original and duplicate) are 
to remain separate, the machine also has two stackers 
which receive the processed cards, one for the cards 
passed through the read unit and one for the cards 
passed through the punch unit. I Each stacker has a 
capacity of about 1 ,000 cards ; if either stacker is filled 
to capacity or either hopper becomes empty, the ma- 
chine will automatically stop. The machine operates 
at a speed of 100 cards per minute. 

OPERATING FEATURES 

Main-Line Switch 

The main-line switch is located to the right of the 
punch stacker. When this switch is on, a red light 
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that the machine is ready for operation. 



Start and Stop Keys 

The start and stop keys are located on the left side 
of the machine under the read-unit feed hopper. The 
start key is covered, while the stop key is not. These 
keys control the starting and running circuits of the 
machine for both feeds when used, either separately or 
in combination. 

Control Panel 

The receptacle for the control panel is plainly visible 
in front of the machine. The same control panel can 
be used to ooerate the machine as a renroducer p-a-ncr- 
punch, or summary punch, depending upon the man- 
ner in which the control panel is wired. 

Summary Punch Cable 

When the Type 513 is used as a summary punch, 
the summary punch cable on the right side of the ma- 
chine must be removed from its receptacle and at- 
tached to the accounting machine. When the machine 
is used as a reproducer or gangpunch, this cable must 
be kept in the receptacle and latched; otherwise, the 
machine will not operate. 




Figure 101. Comparing Indicator 



Comparing Indicator 

The comparing device is an important feature of 
the machine and may be used to compare the punch- 
ing in two sets of cards. In a reproducing operation, 
it may be used to verify the accuracy of the repro- 
duced punching. When the cards compared are not 
identical, the machine stops, a red light appears di- 
rectly above the control panel, and the comparing in- 
dicator (Figure 101) points out the positions that 
are not punched alike. Thus, each hole read from one 
card and reproduced into another may be verified as 
to accuracy. 

Reset Lever 

When the machine has stopped under these circum- 
stances, operation cannot be resumed until the reset 
lever to the left of the comparing indicator is pulled 
upward. Pulling this lever clears the pointers on the 
indicator and extinguishes the red light. Operation 
can then be resumed by depressing the start key. 

MACHINE FUNCTIONS 

1. Gang punching and Verifying. Gangpunching is 
a term used to describe the operation whereby infor- 
mation contained in master cards is repeated or trans- 
ferred to each succeeding card requiring the same 
punched information. One card is read at a time as the 
cards pass through the punch unit of the machine. As 
the master card is read, information on the master 
card is automatically punched into the following card. 
Cards feed continuously; and as the first detail card 



TYPE 513 REPRODUCING PUNCH 



97 



'<j)"kJ O l J ^ ^ ^ K ~J V 1 V 




Figure 102. Switches 



(originally blank but now punched) is read by the 
machine, the information is transferred to the next 
blank card, and so on, until the operation is completed^ 

There are two methods of gangpunch operations. 
One method requires the use of only one -master card 
and is used where the same information is to be 
punched in every card passing through the machine. 
The other method requires the use of more than one 
master card properly interspersed in front of each 
group of cards to be gangpunched and is used where 
the common information differs as to each group. 

In the single master card method, the master card 
is placed in the punch unit feed in front of the file to 
be gangpunched. All cards are punched with the 
identical information, and may be verified by sight 
checking. 

When the interspersed master card method is used, 
the master cards must be distinguished from the detail 
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cards). This X can be punched in either the master 
cards or the detail cards, but not both. A special read- 
in 0- brush known as the ounch-X brush must be set on 
the column containing the control X, and it must be 
properly wired on the control panel before inter- 
spersed gangpunching can be performed. 

When the control X is contained in the master 
cards, the double switch marked Card X Punched 
Detail or Master (Figure 102) must be set to the 
master or upper position. When the control X is con- 
tained in the detail cards and not in the master cards, 
this switch must be set to the detail or down posi- 
tion. The setting of this switch determines which 
cards are to be punched and which are not. When it is 
set on master, punching will be suspended for cards 
containing the control X, but cards without the X will 
be punched. When it is set on detail, cards contain- 



ing the X will be punched and punching will be sus- 
pended for cards without the X. 

In either of these gangpunching operations, the 
switch marked Reproduce on-off (Figure 102) must 
be set to the OFF position. 

The single switch, between the two double switches, 
marked Selected Reproducing and G. P. Comparing 
(Figure 102) has a special purpose. It should be set 
on when gangpunched cards are to be compared or 
verified with interspersed master cards. To do this, 
the file is run through the read unit of the machine as 
an independent operation or simultaneously with a 
gangpunching operation being performed in the punch 
unit of the machine. The G. P. comparing switch 
should always be off for all normal renroducinp" oper- 
ations. 

2. Reproducing. A reproducing operation always 
involves two groups of cards; i.e., (1) the original 
(punched) group that is to be read, ana (2) the group 
of blank cards that are to be punched with information 
from the original cards.'In any reproducing operation, 

4.1 .»».»/]../.« otit^oU chmilA V\t> cot tr\ i+c r\~xr nncitinn 
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When on, this switch interlocks both feeds so that it 
is impossible to operate the machine unless cards are 
in both hoppers. 

Both groups of cards should be fed into the feed 
hoppers face down, 12's (top edge ) toward the throat 
of the feed. 

Feeding and stacking of cards in both units are syn- 
chronized automatically. 

' The design of the card forms of both groups may 

or lliaV llui uc iuculiwi, aim Liit liiiui iiiaLiOii niaj jl 

reproduced from the original cards into the same or 
entirely different columns of the blank cards, as de- 
sired. Variations in card design, or columns to be 
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.FIGURE 1U3. SCHEMATIC .DIAGRAM 



punched, must be considered in setting up or wiring 
the control panel for the operation.J 

The use of the comparing unit in the machine, to 
verify the punched data as they are reproduced, is de- 
sirable in any reproducing operation. 

3. Combination Reproducing and Gang punching. 
This operation combines both reproducing and gang- 
punching functions in one run of the cards through 
the machine, and is a simple operation where only one 
master card is to be used. The original set of cards 
should be preceded by a blank card in the read unit 
feed hopper, in order to prevent reproducing into the 
master card. The master card should be placed in 
front of the blank cards in the punch-unit feed hopper. 
From an operating standpoint, this operation is the 
same as reproducing without gangpunching, and the 
Reproduce switch must be set to its on position. 

The comparing unit can be utilized to verify the re- 
produced portion of the duplicate cards, but the gang- 
punched columns of the duplicate cards should be 
sight-checked each time the punch stacker is emptied. 
A schematic diagram of both feed units is shown in 
Figure 103. 

4. Summary Punching. Summary punching is the 
automatic punching of totals accumulated or summar- 
izcu u'y an accounting macmne. 

For example, when an inventory report is being 
prepared on an accounting machine, it can be set up to 
show, by each type of product, the balance on hand at 
the first of the month, the receipts and issues during 
the month, and the balance on hand at the end of the 
month. As totals are printed by each type of product, 
the information can be automatically punched into 
summary cards, by means of the summary punching 
circuits in the reproducing punch. These summary 
cards may then be used the following month for the 
preparation of the report. 



When summary punching is to be performed, the 
summary punch cable on the right side of the machine 
must be connected to the accounting machine. The 
cable will transmit the summary information to be 
punched in each summary card. The blank summary 
cards must be placed, face down, top edge toward the 
throat of the punch unit feed hopper. Before the ac- 
counting machine can be started, at least two blank 
cards must be fed through the summary punch by 
depressing the start key. The reproduce switch must 
be off. 
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that must appear on all summary cards, simultane- 
ously with punching summary information. 

OPERATING POINTERS 

Do not overload hoppers nor allow stackers to be- 
come too full. 

Joggle cards into perfect alignment before placing 
them in feed hopper, face down, 12's toward the 
throat of the feed. 

The plate cover over the rolls in the read feed 
should always be in its proper place. 

In a reproducing operation, fill both hoppers ap- 
proximate! v to the same level, and replenish both at 
the same time when necessary. 

In emptying the stackers, stop the machine and re- 
move cards from both stackers at the same time, be- 
fore resuming the operation. Always match the last 
card removed from one stacker with the last card re- 
moved from the other stacker before placing the cards 
in the files. 

If the machine stops and a red light appears, call 
your supervisor. 

If the cards appear to be off-punched, check the reg- 
istrations on a standard card gage. 
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If the machine stops and no red light appears, 
check the hoppers. One of them is empty and needs 
reloading. 

When a reproducing operation is finished, unload 
the punch feed hopper if cards still remain in the 
punch-unit feed. Depress the start key until all cards 
have dropped into the stackers. Three card cycles are 
sufficient. Match and sight-check the last cards from 
both stackers. 

In a gangpunching operation where only one master 
card is used, the cards should be sight-checked as re- 
moved from the punch stacker. Double check the last 
card removed to make sure that it is exactly like the 
master card. If not, the machine should be stopped as 
the entire group may need checking. 

In a gangpunching operation where interspersed 
master cards are used, make certain that the card 
X-punched detail or master switch is properly set. 
Also, have your supervisor check the setting of the 
punch-X brush. 

It is impractical to sight-check small groups of 
cards in interspersed gangpunching operations, but 
they can be electrically verified if the cards are run 
through the read-unit feed hopper. This requires a 
special setup on the control panel and also requires 
that the special switch marked G. P. comparing be set 
to its on position. 

When the cable is being attached to the accounting 
machine, the main-line switches on both the account- 
ing machine and the summary punch must be off. 

The cover of the cable receptacle on the accounting 
machine should be temporarily stored in the cable re- 
ceptacle of the summary punch. 

If a card ^am occurs in the ^unch feed ask v our 
supervisor to help you. The operation must be care- 
fully performed and can be learned only by personal 
instruction, repeated practice, and experience. 

HOW TO OPERATE THE REPRODUCING PUNCH 

1 . Determine the type of operation to be performed ; 
i.e., reproducing, gangpunching, combination repro- 
ducing and gangpunching, or summary punching. 

2. Obtain a sufficient supply of the proper card 

forms to he used 



3. Arrange the cards to be used to avoid confusion 
in handling the files during and after the operation. 

4. Plug in the cord to a source of current and turn 
on the main-line switch. If the operation is summary 
punching, attach the cable to the accounting machine 
before turning on the main-line switch. 

5. Depress the start key and hold it down for at 
least three card cycles. 

6. Check the stackers to see that there are no cards 
in the stackers. If any cards are found in the stackers, 
turn them over to the supervisor. 

7. Insert the proper control panel. 

8. Set the switches according to the operation to be 
performed : 

Summary Punching : All switches off (up). 

Reproducing: Reproduce switch on (down), all 
others off (up). 

Gang Punching: Reproduce switch off (up); 
X-master X-detail switch up or down, depending on 
the X punch. Punch X brushes should be set by the 
supervisor. 

9. Place cards in the hoppers face down, 12's to- 
ward the throats. 

10. In a reproducing operation, place the originals 
in the read-unit feed hopper and the duplicates in the 






1 1 . Depress the start key. 

12. Stop the machine after 4 or 5 card cycles and 
check the cards punched to see that all required col- 
umns are being properly reproduced, gangpunched, or 
summary punched (depending upon the operation, or 
operations performed) . 

13. In a summary punching operation, feed at least 
two cards through the machine before starting the ac- 
counting machine. The last card to feed through the 
summary punch will stop the accounting machine. If 
the operation is not completed, reload the hopper. 

14. When the operation is finished, depress the 
start key until all cards remaining in the machine have 
been fed into the stackers. Turn off the mainline 
switch. 

15. File the cards according to the instructions of 
the snnervisor. 
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TYPE 514 

The Type 514 Reproducing Punch (Figure 104) 
is similar in function and operation to the Type 513. 

tures have been relocated for more efficient operation. 

The main differences between the two are as fol- 
lows: 
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behind a protective cover. 

On the Type 513, the control panel is located in the 
center of the machine and all operating switches are 
on the outside above the control panel. On the Type 
514, the control panel and all operating switches are 
located on the lower left side of the machine behind a 
protective cover (Figure 105). 
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cated on the right side of the machine; on the Type stop key (uncovered) are located on the left side of 
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Fiuure 104. Type 514 Reproducing Punch 



TYPE 519 ELECTRIC DOCUMENT-ORIGINATING MACHINE 



101 



the machine near the read-unit feed hopper. The 
three signal lights : namely, double punch (a spe- 
cial feature), generator, and comparing are located 
directly above the control panel. On the Type 514, 
both the signal lights and operating keys are located 
in a row between the two card feed hoppers (Figure 
105). A third key on the 514 is labelled reset. It is 
used to extinguish the DPBC (double punch and 
blank column) signal light that is a special feature. 

On the Type 513, to clear the comparing indicator 
when the machine stops and the comparing light goes 
on, the reset lever is pulled ; on the Type 514, the reset 
lever is pushed. 

Only the Type 514 may be attached to the Type 407 
for use as a summary punch. On all other accounting 
machines, the two types may be used interchangeably. 



TYPE 519 

The Type 519 Document-Originating Machine 
(Figure 106) is a reproducing punch and is identical 
in function and operation to the Type 514, with the 
exception that it has a printing unit for printing on 
the left or right end of the card as many as eight 
digits of information read from cards passing through 
the read unit or the punch unit. When the informa- 
tion is read from cards passing through the read 
unit and printed on cards passing through the punch 
unit, the operation is referred to as transcribing. 
When the information is read from cards passing 
through the punch unit and printed on the card from 
which the information is read, the operation is re- 
ferred to as interpreting. Information interpreted or 
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Figure 105. Control Panel and Switches 
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Figure 106. Type 519 Electric Document-Originating Machine 



transcribed may be printed on one of two lines (Fig- 
ure 107) with one pass of the cards through the 
machines. 

The print unit is located behind the front cover just 
to the left of the punch unit stacker and may be latched 
in one of three positions. When the print unit is 
latched in the notch farthest away from the operator, 
as shown in Figure 108, printing will occur on the 
second line. When the print unit is latched in the mid- 
dle notch, printing will occur on the first line ; when 
the printing feature is not used, the print unit should 
be latched in the notch nearest to the operator to pre- 
vent unnecessary wear on the ribbon and other mov- 
ing parts. 
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Figure 107. End Printing 
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Figure 108. Printing Unit 



REVIEW QUESTIONS 

1 . What is Lie purpose Oi reproducing punches . 

2. Name the card hoppers and give their location on 
the machine. 

3. How are cards placed in the hoppers ? 

4. What is the speeu oi reprouuemg puncncs : 

5. Define gangpunching. 

6. What are the two methods of gangpunching ? 

7. In what manner do the two methods diner : 

8. What unit of the machine is used for gangpunch- 
ing? 

9. What is the purpose of the comparing indicator ? 

10. Which method of gangpunching does not require 
the use of the comparing indicator ? 

11. What unit of the machine is used for gangpunch 
comparing ? 

12. Name the three switches and state how each 
would be set for a gangpunch comparing operation. 

13. Define reproducing. 

14. When reproducing information from one file of 
cards to another, is it necessary that the two card forms 
be identical? If not, how is the reproducing from one 
form to another varied ? 



15. Is it necessary to use the comparing device in a 
reproducing operation ? 

16. In a reproducing operation, what three things may 
cause the machine to stop ? 

17. In a combination reproducing and gangpunching 
operation, using only one master card, what information 
can be verified by the comparing unit and what informa- 
tion is sight-checked ? 

18. In the above operation, how may reproducing into 
the master card be prevented? 

19. Define summary punching. 

20. What machine produces the information to be 
summary punched and how is the information trans- 
mitted ? 

21. What is the position of the reproduce switch in a 
summary punching operation ? 

22. Where is the summary-punch cable located on the 
Type 514? 

23. How is the column indicator reset on the Type 
513? Type 514? 
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end print on the first line ? 

25. How is the print unit latched when the printing 
feature is not desired ? 
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ONE OF the greatest problems in any manual system 
is the withdrawing and filing of documents according 
to a predetermined pattern. Once the pattern is estab- 
lished, the filing must be done accurately, in order that 
the documents may be readily located when reference 
is necessary. This pattern is essential, not only in the 
refiling of documents removed from the file, but also 
in filing documents which are additions to the file. 
Where punched card records are in use, this prob- 
lem still exists. The arrangement of cards according 
to a predetermined pattern, as well as certain limited 
selection of cards, is accomplished by the Sorter. The 
Sorter affords an ideal means of merging two groups 
of cards that are in no particular sequence. However, 
where one or both of these groups is already in se- 



ouence, the use of the Sorter ofte 
erable loss of time because it becomes necessary to re- 
sort both files. Advantage cannot be taken of the 
present arrangement of one or both files and a com- 
plete sorting operation must be performed, as though 
they were in no particular sequence. 

The machine designed to improve this operation by 
merging two groups of pre-sorted cards into one file 
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addition, the selection of cards to meet a variety of sit- 
uations (not possible on the Sorter) becomes a com- 
paratively simple and practical operation.? 

There are two types of collators : Type 77 (numeri- 
cal) and Type 89 (alphabetic). 
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Figure 109. Type 77 Collator 
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TYPE 77 

The illustration of the collator (Figure 109) 
shows that it is equipped with two hoppers. One is 
marked primary feed hopper, and the other is marked 
secondary feed hopper. In normal interfiling or merg- 
ing operations, the former is used for the main (pri- 
mary) file, while the latter (secondary) is used for 
cards to be filed. At the left of the machine are four 
stackers, or pockets, marked : 

1. Selected Primaries 

2. Merged Cards 

3. Selected Secondaries 

4. Selected Secondaries 

These terms, while technical, may be explained 
simply by saying that the second stacker normally re- 
ceives cards from both hoppers in ascending order, 
thereby merging these cards into a main file. The first 
stacker may be used for withdrawing certain cards 
from the main file, which may be needed for some 
special purpose. For the same reason, certain of the 
cards in the secondary hopper may be selected either 
in the third or fourth stacker. Thus, primary cards 
may stack in either the first or second pocket, while 
secondary cards may stack in the second, third, or 
fourth pockets. Circumstances of a particular opera- 
tion would govern the results. 



OPERATING FEATURES 

The operating features described below are illus- 
trated in Figure 1 10, 

Main-Line Switch 
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stackers. When it is turned on, current is supplied 
to the machine. The main-line switch should not be 
turned off without first depressing the stop key. 




Start and Stop Keys 

The covered key at the right is the start key, which 
must be depressed to start feeding cards. The key 
must be held depressed for three cycles before auto- 
matic operation is started. The uncovered key, to 
the left of the start key, stops the machine when 
depressed. 

Runout Key 

This key must be depressed to run out cards from 
either hopper into the stackers upon the completion of 
any operation. This is necessary because several cards 
remain in the machine when the hoppers become 
empty and the operation is completed. 

Error Reset Key 

This key must be depressed to turn off the error 
light. 

Error Light 

The red error light goes on to signal an error con- 
dition determined by control panel wiring. 

Feed Hoppers 

Cards are fed into either the primary or the sec- 
ondary hopper, face down, 9's toward the throat. 
Each hopper holds about 800 cards. As soon as the 
last rarrl is fed from either hormer. the machine stoos. 




Figure 110. Operating Keys 



Figure 111. Pockets 

Pockets 

Each of the four pockets (Figure 111) holds about 
1,000 cards. When any of the pockets becomes filled, 
the machine stops. 
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Control Panel 

This is the "brain" of the machine and must be in- 
serted in the proper receptacle at the right end. It is 
impossible to feed cards from either hopper unless the 
control panel is in the machine. 

OPERATING PRINCIPLES 

A collating operation, whether manual or auto- 
matic, is accompli shed by means ot comparing control 
fields on two different cards. If the two sets of cards 
to be merged are in sequence, a card in the first file 
can be compared with a card in the second file. The 
comparison will have one of three results (Figure 
112). 

1. The card in the first file is low (A and C) . 

2. The card in the second file is low (B) . 

3. The cards in both files are e^ual ^D\ 

Low cards are merged in front of the file. For equals, 
the card in the first file is merged in front of the card 
in the second file. This arranges the cards in ascend- 
ing numerical order. 

Through the use of the collator, this merging oper- 
ation becomes fully automatic. The two sets of cards 
are placed in the machine and the control numbers are 
read from the punched holes and are compared. The 
result of the comparison is used in turn to direct the 
machine to file the cards together in proper sequence/; 

The schematic diagram (Figure 113) is, in effect, 
a cutaway view of the primary and the secondary feed 
units and the three sets of brushes that read the cards. 
The lower line drawn at an angle represents the pri- 
mary feed unit and the upper line the secondary feed 
unit. The four pockets are shown at the left. 

The Type 77 Collator operates at a speed ranging 
between 240 and 480 cards a minute, depending upon 
the operation performed. 

MACHINE FUNCTIONS 

1. Sequence Checking. This term is self-explana- 
tory and is used to describe the operation whereby the 
present sequence of a file of cards is automatically 
checked. This operation may be performed as an inde- 
pendent function or in combination with a merging or 
matching operation^ In normal practice, any file to be 
checked for sequence must be run through the primary 
feed hopper, and the cards will enter the second 
stacker (pocket 2). 
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Figure 112. Manual Merging 
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SECONDARY 
FEED HOPPER 




Figure 113. Schematic Diagram 



The control panel is wired so that whenever an 
error in sequence is detected the machine automati- 
cally stops and the error light goes onJ When this 
occurs, the cards should be removed from the second 
pocket and properly filed. In order to find the misfiled 
cards, the error light is turned off by depressing the 
error-reset key, and the machine is started again by 
depressing the start key. The machine must be stopped 
after three cards have been fed into the stacker. These 
cards are visually checked, and it will be found that 
the second card is the one that caused the error light 
to turn on. For example, the check may disclose that 
these cards went through the machine in the following 
order : 

256 252 256 



256 



or 

252 



257 



In either case, the card punched 252 is the only card 
out of sequence and must be removed and hand filed in 
its proper place. 



However, the cards may be : 
256 252 



253 



In this case, it is essential to remove all cards from 
the hopper and run out the three cards which remain 
in the machine, by depressing the runout key. A check 
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stacker to determine whether 256 or 252 and 253 are 
out of order. All cards out of order should be removed 
and manually filed later. The last card in sequence 



should then be checked against the first few cards in 
the hopper. If more cards are out of sequence, they 
should be removed before the operation is resumed. 

2. Primary Card Selection' This term is used to 
describe the selection of any card or cards from the 
file in the primary hopper, depending upon the condi- 
tions wired in the control panel. These conditions may 
vary considerably. For example, it may be desired to 
withdraw or select the first of each group of cards 
punched with the same number, the last of each group 
of cards punched with the same number, or single 
cards not a part of any groups 

-'' Other types of primary card selection involve the 
selection of all cards with a given number punched in 
a master card or cards punched with numbers between 
an upper and lower limit j i.e., 1240 or 3599. 

Other types of primary card selection are possible, 
but the foregoing ones are mentioned merely to indi- 
cate the flexibility of the machine. 

From an operating standpoint, however, it is suffi- 
cient to know that, in any of these selection opera- 
tions, cards to remain in the file normally will drop 
into the second pocket, while cards to be selected (re- 
gardless of the problem) will drop into the first pocket. 

In any of these operations, cards selected may be 
automatically replaced by indicator or signal cards fed 
from the secondary feed hopper. 

3. Merging or Interfiling. A merging operation al- 
ways involves two groups of cards — a main (primary) 
file and an additional (secondary) file. 
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Ordinarily, the main file feeds through the primary 
feed hopper, and the additions to the file feed through 
the secondary feed hopper. The cards in the secondary 
file will stack behind their respective groups in the 
primary file. For example, cards punched 34871 in the 
secondary file will merge behind the group of cards 
punched with the same number in the primary file. ^ 

If the reverse of this operation is desired (namely, 
that the secondary cards be filed in front of the pri- 
mary cards), the two files should be fed through the 
opposite hoppers of the machine. 

It is important to remember that, before two groups 
are merged, they must be in the same numerical ar- 
rangement. The cards will merge in the second pocket 
of the machine. In the majority of cases, the numerical 
arrangement is ascending order. In rare cases, the 
cards are in descending order. 

This merging operation may be performed in com- 
bination with Primary Card Selection and Sequence 
Checking previously described. 

; 4. Matching. Matching differs from merging in 
that the two files of cards are kept in separate groups, 
in the same order that they were placed in the hoppers. 
The operation merely proves that for each card or 
group of cards in the primary file there are corre- 
sponding cards or groups of cards in the secondary 
file and vice versa. In a matching operation, the pri- 
mary cards will stack in the second pocket while the 
secondary cards will stack in the third pocket— ^ 

A variation of this operation may also include pri- 
mary card selection and secondary card selection, in 
which event cards may be spread throughout all four 
pockets. 

' 5. Matching or Merging with Selection. This oper- 
ation combines merging or matching with either pri- 
mary card selection, secondary card selection, or both. 
^ or example, the main objective may be that of merg- 
ing; but, when special conditions arise in the files, it is 
desired to select either primaries or secondaries. Some 
of these special conditions may be the selection of 
primary cards for which there are no corresponding 
secondaries,, or the selection of secondary cards for 
which there are no corresponding primaries! These 
are referred to as unmatched primaries andunmatched 
secondaries. The following example may assist in the 
understanding of these terms : 

Secondary File l-l-(2)-3-3-3-5-5-etc. 

Primary File 1-3-3- (4-4-4-4) -5-etc. 



The card punched 2 in the secondary file is an un- 
matched secondary. The four cards punched 4 in the 
primary file are unmatched primaries. 

OPERATING POINTERS 

Groups of cards should always be joggled into per- 
fect alignment before they are placed in the hoppers. 
Hoppers should never be overloaded. Special care 
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feed hopper, because this hopper is placed at an angle 
on the machine. 

In any collating operation, no errors should exist in 
the numerical sequence of either file. To safeguard 
against misfiled cards, both files should be checked for 
sequence. The secondary file may be checked as a sepa- 
rate operation. The primary file is checked simultane- 
ously with the merging operation. 

Before processing an operation where sequence 
checking is required, make a test by purposely insert- 
ing several blank cards in the first 400 or 500 cards to 
be checked. The blank cards will break the continuity 
of any series of numbers, and the machine should stop 
when the blank cards feed through. If the machine 
does not stop when these blank cards pass through, an 
error has been made in wiring the control panel. 
When this occurs, ask your supervisor to correct the 
control panel. 

When the operation includes merging and selection, 
be sure that you know what to do with each file. This 
applies not only in the handling of the files previous to 
the operation but also in the handling of the files after 
the operation has been completed. 

To save time in a merging operation, check the first 
card of each file. For example, if the first card in the 
primary file is punched 128 and the first card in the 
secondary file is punched 988, the primary file cards 
from 128 to 987 need not go through the machine. 
Merging may start with group 987 in the primary file. 
If the first card in the secondary file is a considerably 
lower number than the first card in the primary file, 
none of the secondary cards which are punched with 
numbers lower than the first card in the primary file 
needs to go through the machine. 

Never turn off the main-line switch while cards are 
going through the machine. Use the stop key. 

In case of a jam in this machine, depress the stop 
key immediately and call your supervisor. The dam- 
aged cards will have to be duplicated, or repunched, 
and hand filed. 
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HOW TO OPERATE THE COLLATOR 

1. Make sure you understand the operation to be 
performed. If in doubt, ask your supervisor to explain. 

2. Arrange the cards to be processed so that no 
confusion will result in handling the files. 

3. Make sufficient preparation for temporary stor- 
age space. 

4. Plug the cord to the proper source of current 
and turn on the main-line switch. 

5. Insert proper control panel in the receptacle and 
clamp tightly. 

6. Make complete test according to the require- 
ments of the operation. 

7. Joggle cards and place them in the proper hop- 
per, face down, 9's first. 

8. Press the start key. 

9. Watch the hoppers and stackers in order to load 
and empty the machine as required, without loss of 
machine time. 

10. Joggle cards removed from the stackers and 
file them according to instructions received from the 
supervisor. 

11. When either hopper becomes empty and the 
operation is completed, remove the cards from the 
other hopper, because it is not necessary to run them 
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five cards (2 secondaries and 3 primaries) are run 
into the stacker. Check the sequence of the last five 
cards and manually file them in their proper places, if 
necessar v . 

12. Turn the main-line switch off at the end of the 
operation. 



REVIEW QUESTIONS 

1. What is the purpose of the -collator ? 

2. How are cards fed into the machine ? 

3. In normal interfiling or merging, what is the pur- 
pose of the primary feed ? Secondary feed ? 

4. In what pockets may primary cards stack? Second- 
ary cards ? 

5. How long must the start key be held depressed be- 
fore automatic operation begins ? 

6. What is the purpose of the runout key ? 

7. What is the purpose of the error reset key ? 

8. When does the error light go on ? 

9. Will cards feed without a control panel ? 

10. What is necessary before two groups of cards may 
be merged accurately ? 

1 1 . Which feed is used for sequence checking ? 

12. How fast will the collator operate ? 

13. How many cards should be fed into the stacker 
after an error is detected, and which one is the error 
card? 

14. If more than one card is in error, what must be 
done? 

15. In a merging operation, which cards of the same 
control number merge in front, Primaries or Second- 
aries ? 

16. In a matching operation, into what pocket will 
primary cards stack? Into what pocket will secondary 
card stack ? 

17. In matching or merging with selection, what 
pocket will receive unmatched primaries ? 

18. In the same operation, what pockets will receive 
unmatched secondaries : 

19. How may sequence checking be tested ? 

20. When either hopper becomes empty and the oper- 
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TYPE 89 

The operation of the Alphabetic Collator, Type 89, 

is similar to that described for the Type 77. The main 

difference between the two marhinps is that thf* TW>^ 
... _„ ^ rv , 

89 can read letters as well as numbers. Alphabetic as 
well as numerical fields in a card can be sequence 
checked, selected, merged, matched, matched or 
merged with selection. The Type 77 Collator per- 
forms these functions only for numerical fields. 



There is very little difference in appearance be- 
tween the two machines. An additional light, "Run- 
ning Indicator Light" (positioned to the right of the 
error light) turns on whenever the main-line switch 
is on. This light may also be found on later models of 
the Type 77. 

It must be remembered that when performing such 
operations as those described for locating error cards, 
when the error light turns on, letters as well as num- 
bers can be out of order. 



IBM CALCULATING PUNCHES 



IN MAINTAINING individual records, it is often 
necessary to perform many computations, such as 
addition, subtraction, multiplication, and division on 
each record. The accuracy of final reports depends 
upon the accuracy of these computations. 

The manual method, with pencil and paper, is prob- 
ably the most commonly used method of obtaining 
the result of a combination of figures. Other methods 
involve the use of key-driven machines, manually 
operated, such as adding and calculating machines. 

In the early stages of punched card accounting, 
when it was necessary to record computations in in- 
dividual cards, these computations had to be figured 
and posted to the source document before punching, 
in order to have a complete punched card record for 
the preparation of reports. This was always a time- 
consuming operation. 



There have been several IBM calculating punches 
developed, which are capable of automatically per- 
forming computations involving adding, subtracting, 
multiplying, and dividing, and punching the results 
into cardsAOnly one of these machines will be covered 
in this manual — the Type 602A Calculating Punch. 

TYPE 602A CALCULATING PUNCH 

The Calculating Punch (Figure 114) reads fac- 
tors punched in IBM cards, performs calculations 
using these factors, and punches the results either in 
the card from which the factors are read, or in desig- 
nated cards that follow. The calculations consist of 
combinations of the basic operations of adding, sub- 
tracting, multiplying, and dividing. The machine 
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Skip Stop Inserts 
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Figure 115. Adjustable Skip Bar 

operates at a speed of 200 cycles per minute. The 
number of cycles required for the calculation of a card 
depends upon the size of the factors and the type of 
problem. 

OPERATING FEATURES 
Control Panel 

The control panel, wired for the specific problem, is 
placed in the rack at the lower right of the machine^ 
Wires must not be permitted to fall between the panel 
and the rack, or to interfere with the operating mecha- 
nism. When the front cover is closed, the control panel 
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Adjustable Skip Bar 

The adjustable skip bar (Figure 115) contains 80 
positions, one for each column of the card, in which a 
small insert is placed for the first, column of each field 
to be punched after a skip. The small notch under the 
triangular head of the insert faces toward the back of 
the bar. After the skip bar is prepared, it is inserted in 
the machine immediately back of the punch bed, lo- 
cated under the upper front cover to the right of the 
stacker. The skip bar is most easily removed by push- 
ing it up and slightly to the right, with the thumb and 
forefinger. The rack holding the skip bar should be all 
the way to the left before the skip bar is removed. 

Single skip stop inserts cannot be placed in adja- 
cent positions ; use a special double skip stop insert 
for this purpose. 

For operations requiring no punching, a skip bar 
without inserts must be used. 

Feed Hopper 

Cards are placed in the feed hopper face down, with 
the 9 edge toward the throat. When the machine is 
placed in operation, the cards feed through the ma- 
chine in the manner shown in Figure 116. 



Reading Brushes 




Punch Bed 



Figure 116. Path of the Card through 
the Machine 



Main-Line Switch and Pilot Light 

The main-line switch is located on the right end of 
the machine. This switch must be turned on to supply 
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labeled signal light indicates that the machine is 
ready to operate. This light, located to the left of the 
feed hopper, is off while the machine is operating. 

Start Key 

Depressing this key causes the machine to start 
feeding cards. The first card enters the machine (Fig- 
ure 116) and passes the control brushes. At this sta- 
tion, control X's or digits may be read, after which the 
card stops until the machine performs a complete set 
of calculating cycles to clear counters in preparation 
for calculating the first card. The first card then 
moves past the reading brushes where the factors are 
read for making the calculation. The card continues 
to feed in a semicircular path into the punch bed, 
where it is skipped into position for punching the first 
column of the first result field. After calculation of the 
result is completed, a new card feeds past the reading 
brushes and the machine begins calculation for the 
new card while the previous card is being punched. As 
soon as punching of each card is completed, it is 
ejected into the stacker face down. 
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Stop Key 

The stop key is located to the right of the start key, 
and may be depressed at any time. Depression of the 
stop key will stop action instantly, even though the 
machine may be in the middle of a calculation. The 
machine may be started again by depressing the start 
key, and the calculation that was interrupted will 
continue. 

Run Out 

When the machine stops for any reason, cards in 
the machine can be run out automatically by opening 
the control panel cover. The cards will be ejected into 
the stacker without calculation or punching. Before 
the control panel cover is opened, cards in the hopper 
should be removed, or they also will run through the 
machine and be ejected into the stacker. 

Signal Lights 

The purpose of the unlabeled light is described with 
the main-line switch. The comparing light is used 
principally to signal an error detected during a check- 
ing operation. It may also signal a burned-out fuse or 
an error in control panel wiring. 

MACHINE FUNCTIONS 

The Calculating Punch may be used to perform 
the following functions as set up by the control panel : 

Crossjooting. Two or more factors in the same card 
ninv Kg added or subtracted and the result can be 
punched or used as a factor for further calculations 
during the same passage of the cards through the 
machine. Crossfooting two factors is described as 
A + B = TorA-B~= ±T. 

Example : Regular Hours + Overtime Hours = 
Total Hours 
Item Amount — Cost Amount = 
db Profit or Loss 

Multiplication. One factor may be multiplied by 
another factor to produce a single product. Several 
factors can be multiplied simultaneously by a single 
factor to produce several products. Several individual 
multiplications may be performed in a single run. 
Simple multiplication is expressed as A X B = P. 

Example : Piecework Rate X Number of Pieces = 
Piecework Earnings. 



Division. When this feature is available, one factor 
can be divided by another factor to produce a single 
quotient. Several individual division operations can 
be performed in a single run. Simple division is ex- 
pressed as A ■+■ B = Q. 



Example : Regular Earnings 
Average Rate. 



Actual Hours 



Combination Operations. Crossfooting, multiplica- 
tion, and division can be performed successively in 
any sequence during a single run. Separate results can 
be punched for each type of calculation, or each result 
can be used as a factor for following calculations. 
One type of combination operation is expressed as 
AXB = P;P^C = R. 

Group Calculation. This method allows a common 
factor to be set up in the machine. This factor is 
usually set up from an X-punched master card sorted 
in front of a group of detail cards. Factors in the 
detail cards and factors in the master card are used 
in the manner determined by the control panel wiring. 

Example : A master card punched with the hourly 
rate precedes the detail cards that contain the number 
of hours. The hourly rate is set up in the machine; 
and as the detail cards pass through the machine, they 
are multiplied by the hourly rate, and the result, gross 
pay, is punched into each detail card. As each master 
card passes through the machine, the X-punch allows 
the previous multiplier to be cleared, and a new multi- 
plier to be introduced. 
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from several cards, and the sum can be punched or 
used as a factor for a calculation for the last card of 
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OPERATING POINTERS 

Watch the stacker and remove cards at frequent 
intervals. Never allow the stacker to become too full. 

The skip bar is most easily removed by pushing 
it up and slightly to the right. The rack holding the 
skip bar should be all the way to the left before the 
skip bar is removed. 

If the skip inserts are not inserted in the proper 
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properly. If the skip insert is placed to the left of the 
proper column, the machine will stop and the card 
will fail to punch. Remove the cards from the hopper 
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and open the control panel to cause the cards in the 
feed to enter the stacker. If the skip insert is errone- 
ously placed to the right of its correct position, only 
part of the result will be punched, with no immediate 
evidence that the answer is not correct. 

Failure to place any inserts in the skip bar will 
cause the machine to skip the card immediately to 
column 80 and remain there until the control panel is 
opened. This occurs only when provision has been 
made for punching results in the card. 

The amounts standing in any storage unit are 
visible when the top cover is raised. 

If a fuse should blow, a small plunger drops from 
the lower end, making it readily detectable. This 
plunger prevents further operation of the machine 
until the fuse is replaced. 

The main-line switch should never be turned off 
while the machine is in operation. Stop the machine 
by depressing the stop key before turning the main- 
line switch off. 

If, after the pilot light glows, cards do not feed at 
all when the start key is depressed, be sure that all 
covers are closed. Open doors or covers may prevent 
the machine from starting. 

If, when the start key is depressed, cards feed into 
the machine but do not feed through and enter the 
stacker, it is probable that a skip insert has been 
placed in the wrong column of the skip bar. 

If, when the first cards are checked, it is found 
that only part of the answer has been punched, the 
skip bar insert has been placed too far to the right to 
punch the high-order columns of the field. There is 
no other immediate indication that the card is not 
punched correctly. This is one reason why the manual 
check of the first cards is important. 

In a checking operation in which the machine stops 
for errors, the error card may be either the last card 
in the stacker or the card in the rack, depending on 
how the control panel is wired. If the card is in the 
stacker, it will have been punched and will have to be 
corrected. If the card is in the rack, the erroneous cal- 
culation will not have been punched and may be re- 
run. To do this, the cards in the feed hopper are 
removed and the reset key is depressed. The control 
panel rack is opened to allow the cards in the machine 
to be run out. Then the group of cards from the error 



card on are placed in the hopper and the machine is 
restarted by pressing the start key. 

HOW TO OPERATE THE 
TYPE 602A CALCULATING PUNCH 

1. Make sure that you understand the operation to 
be performed. If in doubt, ask the supervisor to ex- 
plain fully. 

2. See that the cord is plugged into the proper 
source of power. The main-line switch on the machine 
should be turned off when the machine is beine - 
plugged in. 

3. Insert the control panel in the control panel rack 
and close the cover. 

4. Lower the front cover by depressing the latches 
on both ends, and check the adjustable skip bar to see 
that the inserts are in the proper columns. If the rack 
is not all the way to the left, close front cover, turn on 
the main-line switch, and depress the start key. Insert 
the skip bar in its holder in the machine. 

5. Turn on the main-line switch. The pilot light 
should glow, indicating that the machine is ready to 
operate. 

6. Cards should be joggled into perfect alignment 
and placed in the feed hopper face down, with the 9 
edge toward the throat. Best feeding results are ob- 
tained when the feed hopper is no more than three- 
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the cards. 






7. Depress the start key. Cards should feed through 
the machine, be calculated (or checked) and punched. 
When two cards have entered the stacker, depress the 
stop key. Check the computations on these two cards 
manually. If correct, place them back in the stacker in 
proper sequence, face down, 9 edge toward the front 
of the machine and press the start key to resume oper- 
ation. If cards do not check, call the supervisor. 

8. At frequent intervals, remove the cards from the 
stacker, joggle, and file according to instructions. 

9. At the completion of a checking operation in 
which 12's are punched for correct cards and 11 's for 
incorrect cards, needle the proper column for 12's. 
Remove and correct any cards punched with an 11. 

10. When the operation is completed, turn off the 
main-line switch. 
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REVIEW QUESTIONS 

1 . What is the purpose of the calculating punch ? 

2. When the results of calculations are obtained, how- 
are they recorded ? 

3. When a card reaches the card bed but fails to 
punch, skip, or eject, what is most likely the cause ? 

4. The machine is wired to multiply two 2-position 
numbers. If the multiplier is 12 and the multiplicand is 
12, the machine punches 44. What is most likely the 
cause ? 

5. The first card to enter the machine skips immedi- 



ately to column 80 without punching any answers. W 7 hat 
is most likely the cause ? 

6. What happens when the control panel rack is 
opened and there are cards in the machine ? 

7. When the comparing light turns on, what happens, 
and how is it turned off ? 

8. Why must all covers and doors be closed before an 
operation is begun ? 

9. How may a blown fuse be identified ? 

10. The machine has stopped and signals an error 
condition. The control panel is wired so that the error 
card is the top card in the stacker. What must the opera- 
tor uo now : 
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